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EEING the Buſineſs of Dialling, if Mecha- 
nically conſidered, ts of itſelf a Thing ſo natural 
and eaſy, one would wonder, after ſo much learned 
Buſtle as the Mathematicians have made about it, 
that they ſhould have more perplexed and obſcured 
than promoted the Knowledge of that uſeful and 
entertaining Art amongſt the Generality of Mankind, 
The different Ways, in which theſe Gentlemen 
have hitherto choſe the World ſhould ſee that uſeful 
Subjett hanaled, would certainly have been right 
and proper, and liable to no Exception, if all Men 
were Mathematicians: But how few are ſuch ? 
And therefore their having treated of Dialling in 
a Geometrical, Inſtrumental or Arithmetical Method, 
J am ſure cannot poſſibly be of any Ule or Signifi- 
cation % ſuch as know nothing at all of thoſo òci- 
| Cnces or the Doctrine of the Sphere. 
Certainly, there are two very different Ends of 
writing Hooks, which treat of any Art or Science; 
the one is to advance the Art or Science itſelf, and 
the other to inſtruct Learners, 
Now, with reſpect to the Former, the Extent 
and Capaciouſneſs of the Subject is chiefly tu be re- 
garded; and nothing is to be omitted which pro- 


| perly falls within the Compaſs of the Art or Sci- on) 
Jy ence treatedof ; but with reſpect to the latter, the 
Capacities of the Leatners are principally to be con- . 
ſideręd, and Notice is to be taken, not of whatever 
may be knew! or done by the Art or Sctence treated 
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of, but only of chat is moſt uſeful, and withal 
moſt eaſy to be known. 

The moſt proper and rational Method, therefore, 
to male any one Maſter of any Art or Sctence, is 
to int; oducè it to him after the moſt plain, familiar 
and natural Method, and to teach him at firſt only 


fo much of the Art as 1s really uſeful in common 


Life, and withal moſt eaſy to be underſicod; and 
when he has gone through, and is become Maſter 
of what is moſt uſeſul and eaſy, he will be enabled 
with more Eaſe to conquer the more difficult Parts 
of it, and to purſue the Study of it after a more 
learned Manner, if his own Inclinations or Pro- 


feſſion hall incline him ſo to do. 


Upon theſe Conſiderations, and with this View it 
was that I drew np this Treatiſe of Mechanick 
Dialling, hecauſe f all thoſe who have hitherto 
treated _ this Subject in the Engliſh Tongue 


for the Inſtruction of Learners, not one of them 
ſeems to me to have thoroughly conſidered, what I 


have now premiſad. 

Ny the Method 1 have obſerved in this Treatiſe, 
the Length and Dry neſs of the Study of Dialling 
(which has diſcouraged many) is quite removed ; 


and it is now rendered not only very uſeful, but 


perfectly eaſy and entertaining: And 1 think with- 
out Vanity I may venture to affirm, that by the 
Help of this Fook only, the Learner may obtain a 
competent Knowledge in Dialling, in much leſs 
Time, and with much leſs Trouble, than he can 
by the Aſſiſtance of any other, or indeed all the 
Treatiſes which have yet appeared in Engliſh upon 
this Subject: where he will either find the eaſy 
and uſeful, and the difficult and uſeleſs Elements of 
this Art promiſcuouſly and injudiciouſly ON 
an 
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and taught together; or elſe the Subject treated of 
wo fuch a Manner as can never be comprehended 
any one that does not underſtand Jome of the 
abſtruſeſt Branches of the Mathematics.“ But 
It is high Time that I ſhould now proceed to 
give the Reader the Particulars of what he may 
expect to meet with in the following Treatiſe. 
In the firſt Place, he 1s made Maſter of thoſe 


few Geometrical Problems, which may be of Ser- 


vice to him in Mechanick Dialling. 

Secondly, I have taught him not only the Uſe 
of the Quadrant and Trigon, ut alſo how to make 
thoſe univerſal Inſtruments, which for their Sim— 
plicity, and the great Uſe they are of in Dialling 
are never enough to be valued, I hav? likewiſe 
taught him not only the Uſe of, but alſo how to 
make Dialling Scales, aud this is not to be met with 
in any other Treatiſe extant upon this Subject. 

Thirdly, I have given him ſuch plain and ample 
Directions, that it will be impoſſible for him 1 
miſcarry in making of a Dial for any Place in the 
World, whether the Dial be Equinoctial, Hoti- 
zontal, Erect, Declining, Reclining or Inclining. 

Fourthly, % theſe I have added plain and eaty 
Directious for making of Reflective, Refractive 
and Globe Dials. 

1 have likewiſe taught the Reader hw to make 
a Croſs Dial, and in this, on account of its Novel- 


| ty, 1 have been very full and particular, nut only 


in ſhewing him after what manner it muſt be made, 
but in having the ſeveral neceſſary Views or Vo- 
ſitions of it engraved on Copper. I was tempted 
to be thus particular, by reaſon 1 nevir yet [aw 


* Such as Geometry, Aſtronomy, Tc. 
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or heard that there was any other Dial of that 
Sort in England, beſtaes that which I have menti- 
oned in this Treatiſe. And I have alſo in this new 
Edition given a Copper-Plate of, as well as Direc- 
tions for making thenew invented STAR-DIAL. 
Fifthly, I have furniſhed the Reader with the 


following very uſeful and accurate Tables, all 


adapted to the new Stile. 

1. A Table of the Sun's Declination exat7ly cal- 
culated for the Tear 1954, and which (for the Uſe 

Dialling) will ſerve for this Age without any 

enſible Error. 

2, An exact Table of the Equation of Time for 
2 Regulating of Clocks and Watches by 2 Suns 

al, 

3. A Table for the Converting of Hours and 
Minutes of Time into Degrees and Minutes of the 
Equinoctial, and e contra. 

4. A Table for drawing the Hour Lines upon all 
— Sc. Dials, from the Equinoctial t 1he 

oles. 

5. A Table of the Three Requiſites in Dialling, 


ſpewing the Subſtile's Diſtance from the 12 a- clock 


Hour Line; the Stile's Height, aud the Inclination 
of Meridians an/wering to the ſeveral Degrees of 


the Dcclination of your Plane. 


6. ATable ſhewing the Sun's Altitude for every 
Hour and Quarter of the Day, at his Entrance into 
the 12 Signs af the Lodiack. t 

Sixthly, I have given à plain and familiar De- 


ſcription of the Sphere, for the Sake of ſuch as are 


inclined to have à true Notion of ſuch Circles in the 

Heavens, as are frequently mentioned in this aud 

other Books of Dialling. 

beyenthly, In Chap. XXIII. 7s 4 Collection of 
ve Mottos 
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Mottos for Dials in Latin aud Engliſh, ſuitable 
to almoſt all Places where Dial may be fixed. 
Eighthly, That nothing might be wanting to ren 
der this Work compleat, I have added a new and 
correct Alphabetical Table of the moſt eminent Ci- 
tics, Towns, Sc. in the whole World, ſhewing at 
each Place the Eleyation of the Pole, and Difference 
of their Meridian from London, and this Table may 
be depended upon to be the beſt that is extant, be- 
cauſe I have ſpared neither Time nor Pains to cor- 
rect as many as I could from celeſtial Obſeryations. 
Ninthly, In Chap. XX VI. 1 Gave been very full 
and particular concerning the Manner of making 
and painting of Dial Planes, and alſo concerning the 


preparing the different Colours and Oils proper for 


that Purpoſe; and in this J hope to merit the Ap- 
probation of thoſe who live in the Country, and 
cannot upon all Occaſions have the Aſſiſtance of a 
profeſſed Painter. 

And I have alſo added Chap. XXVII. concern- 
ing Painting Houſes, &c. being thoroughly convinced 
that all thoſe Country Gentlemen, and others, who 
are inclined to be good Husbands, Will think it 
very well warth their Peruſal. 

Laſtly, Though it may appear a little forcign 
to my preſent Purpoſe, yet for the Entertainment 
of the curious, 1 have ſhewn (in Chap. XXV.) 
9W naturally the two Hands of a Watch or Clock 
repreſent the Motions of the Sun and Moon. 

And now wiſhing my Reader as much Benefit 


from the Peruſal of this Treatiſe, as I have had 
Pleature in compoſing of it, I remain his faithful 


Friend whilſt 
CHARLES LEADBETTER. 
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Of Mechanick Dialling. 
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CHAP. I. Treats of Things neceſſary to be 
known ty the Mechanic Dial-Maker. 


D IALLING originally is a nathematical 
Scrence, attained by the philoſophical Contem- 
plation oi the Motion of the Sz, the Motion of the 
9.140%, the Conſtitution of the Sphere, the Situa= 
tou of Plants, and the Conſide ration of Lines. 


ExPLANATION. The Mition of the Sun is re- 
gular, it moving equal Space in equal Time; but the 
Motion of the Hand irregular in all Parts of the 
F arth, unleſs znacr the two Poles, and that more or 
lets, according to the Conſtitution of the Sphere, 
and Situation of the {/ane: And therefoie /crontific 
Dialiſts, by the geometric Conſideration of Lines, 
have found out Rules to mark out the zrregular 
Motion of the Shaduw in all Latirudes, and on all 
Taue, to comply with the regular Motionol the Sun. 


Put though we may juſtly account D:alling ori- 
ginally a $c&:ce, yet juch hath been the Generoſity 
of many of its ſtudious Contemplators, that they have 
communicated their acquired Kules, whereby it is 
now become, to many of the Ingenious, no more dif- 
ficult than an Art, and, by many late Authors, ſo 
intituled; nay more, by Means of this ſmall '[rea- 
tiſe, it will ſcarce be accounted more than a manual 
Operation; for though the Authors 1 have met with 
ſcem to preſuppoſe their Reader to underſtand Geo- 
metry, and tlie projecting of the Sphere already, or 


! elſe endeavour in their Works to make him under- 


ſtand them, as if they wor abſolutely neceſſary 1 
e 
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be known by every one that would make a Dial, 
when as in Truth, tl.e contemplative Pains of others 
aforeſaid conſidered, they are not ; but, indeed, arc 
only uſeful to thoſe that would know the Reaſon of 
Dialling. Thus they not only diſcourage young Be- 
ginners, but alfo diſappoint many Gentlemen and 


others, that would willingly either make them them- 


ſelves, or ſet their Workmen about them, if they 
knew how to make them. The following Pages I 
have therefore compoſed, for the Help of thoſe who 
underſtand neither the Projet7ion of the Sphere, or 
geometrical Operations, 


PRO B. I. 7o divide a right Line given (as AB) 
into two equal Parts. 


Open your Compaſſes to any Extent more than 
balf the Length of the Line A B; ſet one Foot in 
A, and deſcribe the Arch D C, then, with the /ame 
Extent of the Compaſſes, ſet one Foot at B, and 


21 deſcribe the Arch 

ZD G.- DC on the other 

— dae; where theſe 
A — —— — 1 two Arches croſs 
85 , YN # each other, lay @ 
1 0 Ruler, and draw the 
AN right Line DC, and 


it will divide the 
right Line given in E, the Middle thereof. Or the 
ſame given right Line may be divided into !wo equal 
Parts, by ſetting one Foot of the Compaſſes on the 


ud of the Line at A, and there deſcribe the dot- 


ted Circle, and then, with the /ame Extent of the 


Compaſſes, draw the other dotted Circle at B; laſt- 


ly, draw the right Line FG, and it will divide the 
given right Lme AB in E, as before. PROB, 


at C, with the ame Extent; .A IP 
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PRO B. II. 70 erect or raiſe @ Perpendicular, on 
the Middle of a given right Line. 
N. B. One Line is ſaid to be perpendicular to 
another, when it cuts it at right Angles, that is, 
makes a true Square. 


On the End of the given 
Line at A, ſet one Foot of the DH. 
Compaſſes, and open the other FE 
to any Extent, more than half 
the Length of the Line, and 
deſcribe the Arch DE; with i 
the ſame Extent® ict one Foot A B 
of the Compaſſes at B, and 
draw the Arch FG; lay a Ruler to C, the Middle 
of the given Line, and to the Croſſing of the two 
Arches, and draw CH, which will be perpendicu- 
lar to AB, as was required, 


C 


PRO B. III. 70 let fall 2 Perpendicular, as © D 


upon a right Line, from a given Point above. 

Let the Point above be ©, and the given richt 
Line AB; ſet one Foot of your Compaſſes in O, ard 
extend the other Foot to A, 
and deſcribe the Arch AB; ſet q 
one Foot of the Compaſſes in 
A, where the Arch cuts the 
given 1 ine, and draw an Arch 


then ſet one Foot in B,. vis. — — 

where the Arch cuts the Line, C 

and draw another little Arch at 1 

C; lay a Ruler to the given Point O, and to the 
Croſſing of the two little Arches at C, and draw the 
Line © D, fo it will be at right Angles to A B, as 
was required. B 2 PROB. 
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PRO B. IV. To erect a Perpendicular at the End 
of «a given Line. 

Let the given right Line be A B, and from the End 
B, let it be required to rect a Ve pendicular, as B E. 
Open your Compaſſes to any con- 

venient Diſtance, as B C, and 
£ draw the Arch CD; lay a Ruler 

=I to C and D, and draw the dotted 

D.. Line CD E, as long as you plcaſe; 

© take the Diſtance CD in your 

2 IB Compaſſes, and ict from D to E, 

where you may, if you pleaſe, 

ſtrike an Arch, and where it cuts the Line CE, 

which is in E, there lay a Ruler to B, and draw 

BE, which ſhall be perpendicular to AB, as was 
required. 


PRO B. V. To draw Lines parallel to each other. 


Parallel Lines are thoſe that being continued 
ever /o far will never mect. 


Let the Line given be A B, unto which I would 

draw a parallel Line, Open your Compaſſes to any 

5 IN —=— Copvenient Diſtance,and 

ES. * D ſet one Foot in A, draw 

an Arch at C, and car- 

* B ry this Extent to B, 

DR ea = , then draw the Arch at 

D, lay a Ruler to touch the Arches C and D, and 

draw the right Line CD, which is parallel to A B, 
as was required. 

N. B. There is a Ruler fold at the Mathematical 
Inſtrument-Makers, which greatly ſupplies the Uſe 
of this Problem, known by the Name of the Pa- 
rallel Ruler, which I recommend to all my Readers 


3 NR — = 0 


as very uſeful. PROB. 


r 


7 a. 
K _ LF * Nr; ®. Wh 
* 4 | 9 £ 5 , — 


by — tay —_—_ wo ec oa... cv 2: 2 


which I would draw a Circle. 


g EG H, with the Jame Ex- 


nued at Pleaſure; lay a 
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PRO B. VI. To draw parallel or concentric Circles. 


The Word concentric ſignifies having the ſame 
Center, and ſeveral Circles drawn from the ſame 
Center are ſaid to be concentric: 
therefore ſet one Foot of your 
Compaſſes in C the Center, and 
open the other Foot to the Di- ( 
ſtance of your Circle intended, 
and draw a Circle; keep the 
Foot of your Compaſſes in the 
{ame Center, and open the other 
to the Diſtance of another Circle, which draw, and 
do ſo by as many as you intend, as is more clear by 
the Figure. 


PRO B. VII. 70 find aloft Center, which is the 
ſame asto find a Center that will paſs through any + 
three Points not in à right Line. 


Let the three Points given be A B and C, through 


Set one Foot of the 
Compaſſes at A, and open them to any Extent more 


than half the Diſtance A B, and draw the Arch EF; 
carry the ſame Extent of 2 X 
the Compaſſes, and ſet one 


Foot in B; draw the Arch 
tent; ſet one Foot in C, 
and "draw the Arch HG; 

lay a Ruler to EF, and 
draw the Line E D conti- 


Ruler to HG, and draw the Line HD, and it will 
meet with ED, inD the Center of the Circle, from 


B 3 Which 
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which Center draw a Circle with the Diſtance DA, 
and it will paſs through the thrice given Points 
ABC, as was required. 


PRO B. VIII. Three Points, not in a right Line, 
given to make a geometric Square. 

Let the three Points given be ABC; thro' the 
Point B draw the Line FI, ſet one Foot of the 
Compaſles in the Point A, and draw the Arch FG; 
ſet one Foot of the Compaſſes in the Point C, and 
draw the Arch HI, ſet one Foot of the Compaſſes 
in H and L /everally, and draw the two Arches at L; 
ſet one Foot in F and G ſcverally, and draw the 
two Arches at K; lay a Ruler to L and C, and draw 


a Line with the Point of your Compaſſes; lay a 
— — 8 Ruler to K and A, and 
EA. a dw another Aon 
— WENT... AOL” — *@ilh the Point of your 
F D 6-4 Con:paſjcs; then take 
TY DF in your Compaſſes, 

C and ict one Foot there- 


of in D and E /eve- 
rally, and draw the 
2433 1. Arches at M and N, 
M 2 and where thoſe Arches 

cut that Line drawn with the Point of your Com- 
paſſes, that determinates the Length of the Lines 
DM, and EN, which draw with Ik, and it is done. 


PROB. IX. 70 make a Line of Chords to any * 


aſſigned Radius or Length. 
Plate 2. Fig. 1. 


RADIUS, in Geometry, ſignifies half the 
Diameter of any Circle equal to CB; and the 


Chord of an Arch is like the String of a Bow, | ; 
th 6 F 1 


[ | ad Ws oa: . a 
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5 e. it is a Line drawn fiom any Foiut in the Cir- 
cumference of a Circle, to ay other Point in the 
ſame Circle, as the I ines B 10, B 20, B zo, B 4o, 
B 50, B 60, B 70, B So, B go, are the Chords of 
their reſpective Arches. 

Firſt, draw the Quadrant BC yo, and divide the 
Arch into 90 equal Farts, which number with 10, 
20, 30, Sc. to yo Deg. ſet one Foot of your Com- 
paſſes in B, and draw the Arch go A go, ſo ſhall the 
Line A B be the Chord of ꝙo, to the Radius CB; 
becauſe all the Chords in the Arch B, 10, 20 and go, 
are carried into the ſtreight Line AB; ſet one Foot 
of the Compaſſes again in B, and carry the Degrees 
in the Arch into the Line AB, and number them 
with 10, 20, 3o, Sc. from B to go at A, fo ſhall 
you have a Line of Chords, and thus may you make 
one of what Length you plcalc. 


PRO BE. X Todraw a Line, or Scale, of ſix Hours. 


Plate 2. Fig. 2. 


With any convenient Opening of the Compailes, 
draw the Quadrant ABC, divide the Arch into /ax 
equal Parts, and draw the Ghord A C; lay a Ruler to 
the Center B, and to every Diviſion in the Arch, and 
it will divide the Chord A C into a Scale of fix Hours. Sce 
the Figure. 


PROB3. XI. To male a Scale of Inclination of Meridians. 
Plate 2. Fig. 3. 
With the ſame Radius, or Opening of the Com- 


paſſes, that you drew the Cut of the Scale of 


the ſix Hours, draw the Q#adrant ABC; divide 
the Arch into nine equal Parts, and every one of 
them into ten, ſo will the Quadrant be divided into 
90 equal Parts, or Degrees; then draw the Cord 

4 AC; 


———— — 


i 
: 
* 
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AC; lay a Ruler to the Center B, and to every U- 
viſion in the Arch. and it will divide the Chora AC 


into a Scale of Inclination of Meriatans, equal to 


that of the & ale of ſix Hyurs. 


PRO B. XII. Io nale a Line or Scale of Latitudes. 


Plate 2. Fig. 4. | 
To proportion this Scale to the other two laſt men- 


tioned, the Scale of Ltituces muſt be the Chord 


of 60 Deg. to the ſame Circle, in which the Scule 
of ſix Hours is the Chord of go Mes. 

In either of the Problems X or XI, ſet one Foot 
of the Compaſſes in B, and take the neareſt Diſtance 
to the Chord A C, with that Extent draw the Semi- 
circle DIF, and divide the Quadrant DI into go 
equal Parts or Degrees, and number them with 10, 
20, 30, & c. to 90; then, by Prob. V. or rather 
With your Parallel Ruler, draw the Lines 10 a, 
20 c, zo, Sc. parallel to DE; lava Ruler to D, 
and to a, c, e, g i I, p, and I ſeverally, and draw 


Dab, Dcd, % Dgh, Pi % DIm, Dno, Dpg, 


and DI, and ſetting one Foot of the Compaſſes in 
F, carry the Points &, d f, h, &, in, o, ꝙ, and I, in- 
to the Line FG, and number it with 10, 20, zo, 
40, 50, 60, 70, 80, go, which ſhall be a Line of 
Latitudes to the given Radius. Laſtly, carry the 


Points 10, 20, 30, 40, 50, 60, 70, 8o, 90, in the 


Arch DI, into the Line DH, and that ſhall be a 
Line of Chords, anſwering the Line of Latitudes, 


Iuclination of Meriaian and Hours. 


PRO B. XIII. Tomake a Quadrant. 


A QUADRANT is a very uſeful Inſtrument 
in Dialling, and is the fourth Part of a Circle, of 


any Opening of your Compaſſes, whateyer you Plone: 
6 
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The Limb or Arch thercof is divided into go equal 
Parts, called Degrees, and numbered with 10, 20, 
30, Sc. to 90. It has on one Edge two Sights, as 


f 


the annexed Figure. There are two Sorts commonly 
fold in London, known by the Name of Gunter's 
and Collins's Quadrants, which have Lines of Hours 
and Azimuth drawn on the Face, to ſhew the Hour 
of the Day or Night, and the Agimuih of the Sun, 
at any Time, for the Latitude of London only. 

N. B. If you buy either of theſe Quadrants, and 
take them far North or Sguth from Londop, they 
will there be of no Service to you in finding the Hour 
and Azimuth, || but only in taking an Altitude, and 
other Purpcies in Dialling, as will be ſhewn in its 

proper Place. 
- If you procure a good ſeaſoned Board that will not 


[| Thoſe that would draw the Hours und Azimuths on a Quadrant, 
to any particular Latitude, may have Recourſe to my Syſtem of Aftro- 
non, Vor. I. where they will find full Directions for thole Purpoles, 


W arp, 
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warp, and thereon paſte a Sheet of good Paper, and 
draw ſuch a Quadrant as above repreſented, and fix 
thereto a Thread and Plummet, it will ferye your 
Purpoſe well enough. 


PROB. XIV. To make à Trigon. 


The TRIGON is likewiſe a very uſeful Inſtru- 
ment in Dialling, and may be made upon a thin Board 


or Sheet of good Paſte- board, as is the Figure ABS vs, 
1 B 
/ 
/ 


1 


— 


— 


of any convenient Size you pleaſe. At right Angles 
to A B, draw CD, which ſhall repreſent the Equi- 
moctial; with the Chord of 60 Degrees, draw the 


Semicircle ADB; take in your Compaſſes from the 


Line of Chords (Plate 2. Fig, 1.) 11 Deg. 30 65. 
or 


1. 

* 

* 

” 4 

* . k 1 
- 


„ 


1 * 
= 
8 + 
4 
„ 
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(for ſuch is the Sun's Declination when he enters 5 
Tn, Noith, and im x South) and ſet one Foot in the 
Point D, that is, Where the Equimottial CD cuts 
the Semicircle, and turn the other Point each Way 
upon the Arch, there make Marks, and draw C , 
and C M x :; Theſe two I ines ſhall repreſent the S's 
Declination in the Trigon, when he enters thoſe Signs. 
Take 20 Deg. 11 Min. from your Line of Chords, 
(Plate 2. Fig. 1.) and ſet it from D, each May upon 
the Arch, and thro' tho/e Points draw C nA, and 
C7 =, theſe 7wo Lines in the 71g on ſhall repr ſent 
the Sun's Declination North and South, when he en- 
ters thoſe Signs“ 

Laſtly, take 23 Des. 29 Min. from your Chords, 
and ſet it from D each i ay upon the Arch, and draw 
the two Tropicks of Cancer and Gapricorn. At the 
End of thoſe Lines, cloſe by the Signs (where you 
ſee the Dots) you muit make ſmall Holes, through 
which to put a Thread; and thus is your 7rigon fi- 
niſhed, and fitted for the inſerting of the Parallels 


of the twelve digen into all Sorts of Sun-Dials, 


either direct or reclining. But if you would put in 


other Parallels of Declination, ſuch as when the 


Days are juſt 8, 9, 10. 11, 12, 13, 14, 15, or 16 Hours 
long, then you muſt inſert into your Yig on ſuch De- 
grees of Neclination as the Sun hath, when the Days 
arc ſo many Hours long, as you would deſcribe 


upon your Dial; and fo in the Latitude of London, 


* The Sun's Dec/ination is his Diſtance either North or South from 
the Eguinoctial. N. B. It is North trom the 2 1ſt of March to the 22d 1 


of September, and the reſt of the Year it is South. See Table J. 


+ The Parallel; of the 12 Sizns are the Sun's Declination that Day 


that he enters any Sign; as for Example, Zaurus 11 Deg, 30 Min. as 


When 


you find it in Table 1, 


#4 
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12 

Deg. Min. 
When C8 16 „Hours C21 40% . 
the Cor 15 long, Yis 556 88 
Day is 910 14( the ſun) 11 37 S 
either C11 13 hath 1 


N. B. By the 25th Prob. of my Syſtem of Aſtro- 


nomy, Page 146, you may find theſe Declinations 
for any other Latitude. 


— —  _E_ 


CH AP. II. Of DTALLIN G i General. 
IALLING js a very curious and uſeful Art, 


and tencheth us how to draw Four-Lines up- 
on all Sorts of Surfaces, or Planes, for anyPlace in 
the World, and thereby to Know the apparent Hour 
of the Day, by the Shadow of a de“ fixed on the 
Plane parallel to the Earth's Axis, which Stilecan 
have no more than three Poſitions, viz. Perpendi- 
cul ir, Oblique, or Parallul, which ſhall be thewn 
in their proper Places. 
A Dial-Clane is that Flat on which a Dial is in- 
tended to he projected. 
The Dial-Planes, on which Hour-Lines are 
drawn, are theſc following: N 


®* The Sti“ in Dalling ſignifies the Pin or Cock of a Dial, the 
Shadow of which points out the Hour. 

+ The whole Buſineſs ot Dialling may be reduced to three general 
Heads; the fr ft conſiſts in finding the Place ot the Su*fiile, or where 
the Stile is to be placed; the ſecond in drawing the Hour-Lines; and 
the /hird, and laſt, if the Diai-Plane be mow-able, in duly placing and 
fixing the ſame, after the Dial is drawn thereon ; or elſe, it the 
Plane, whereon the Dial is to be drawn, be unmoveable, and already 
fixed, in finding the Pin or Situation of the ſaid Plane, wiz. whe- 
ther it be a dired or declining Plane, and if the /a/ter, how far it declinrse 
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The Horizontal 
The North and South erc& direct 
The erect Decliner 

The Reclining Inclining 

The Reclining Declining 

'The Convex 

The Concave 1 


The Equiuoctial Dial-Plane is that which is pa- 
rallel to the Plane of the Earth Equator, and is 
univerſal; tor Hour Lines drawn thereon, will ſhew 
the apparent Time of the Day in any Place of the 
World; and becauſe this is the Ground and Founda- 
tion of all other Dials, therefore I ſhall begin fiyſt 
with it, and, in the Courſe of this Work, ſhall ſhew 
how naturally the Hour- Lines, upon all Sorts of 
Dial-Planes, are deduced from the £qrinottial Dial; 
but ſhall firſt furmſh you with the following Table. 


| Dial- 
Plane. 


* 


— 


A new correct alphabetical Table of the principal 
CiTiES and TowNSs in England, Scotland, 
Ireland, and Wales, * hewing at each Place the 
Elevation of the Pole, and Difference of their 
Meridians from London. | 


The Elevation of the Pole ſignifies the ſame 
as the Latitude of the Place; and the Difference 
of Meridians, the ſame as the Longitude of the 


Place. 
NoTE, 


D [4 Degrees 3 : 7 _ 8 Longitude. 
H ſignifies & Hours ſignifies 

8 N North Tatts 
M 5 Minutes |) 8 2 5 8 itude, 


* XN. B. There is a Table of the moſt eminent C:rie: and Tyauns 
in the Won lo, in Chapter XXIV, near the latter End of this Work, 


England. 


14 Anew Table of the Elevat. of the Pole, & 


Latit Liff. Hi 4. 


England. D. M. H. M. 
AT H |;1 25No BW 
B Bedford [52 6NJo 2W 
cr Wick 55 45Nlo 7 
Briſtol 51 2oNſo 11W 
Buckingham [51 57Nſo 4W 
Cambridge 52 12Nlo - OW 
Canterbury {51 16NJo 5E 
Carlile 54 48Nſo 1oW 
Cheſter 53 1oNJo 12W 
Chicheſter 50 52Nlo 3 
Colcheſter 51 57Nlo 4 E 
Coventry 52 26NIo 6 
Cronton in | | 
Lancaſhire [53 22 Nſo 12 
Derby 52 1 6W 
Dorchefter co 43NJo 11W 
Dover cx 5Nlo 5 E 
Durham 54 No 5 
Exeter co 4% NIO 14 
Flamborough 5 NICO 1E 
Falmouth 12 
Cornwall [yo NO 22 
Glouceſter 5 1 CNC gW 
Guilford 61 I5Nio 3W 
Harborough int | 
Leiceſterſhire,zz2 27 NT FW 
Here ford 52 4Nlo IVW 
Hertford 51 48Nlo oW 
Hull 53 46oNlo 1 
Huntingdon [52 18Njſo 1W 
Ipſwich 32 Noe 3E 
Kendal 54 NO 11W 
Lancaſter 54 ONO IW 
Leiceſter 52 37Nlo SW 
Lincoln 53 Iz No 2 
London“ 51 32 N OW 
Liverpool 53 25 Nſo 12 
Litehfield 52 42Nlo 7W 
Mancheſter {53 28Nſlo gW 
Newcaſtle por 
Tyne I 
Northampton 52 12Nſo 400 
Norwich 52 42:Nlo 6E 


Latit. Diff. Merids 
| D. M. H. M. 
Nottingham j5z 17No 4 
Ormſkirk 53 39N{ſo 12W 
Orfordneſs 52 14Nio GE 
Oxford 51 45Nlo SW 
Penzance, Corn- 
wall 50 8Nlo 24W 
Peterborough [2 33Njo 1W 
Portſmouth 50 48Nlo SW 
Preſton, Lanca- 
ſhire 33 42Nlo IW 
Richmond, ir 
Yorkſhire [54 2oNJo 6 
Rocheſter, Keniſ;zi 23N 3 E 
Saliſbury 51 7Nlo 8W 
Shrewſbury 52 42No 11W 
Southampton J;o 53Nlo 6 
Staftord 52 45NIo gW 
Stamford, Lin | 
1 colnſhire 62 37Nlo 1W 
Truro 50 toNlo 22W 
Wigan 53 34NJo 11W 
Weymouth 50 37Nlo 1oW 
Warrington 53 24Nlo 1o0W 
Warwick 52 18Nſo 6W 
Wells, Somerſetſ;1 15NjJo 11W 
Winchelfea 50 g7Nlo 3E 
Wincheſter, 
Hants % Ne 3 
Wolverhamp- 
ton 52 38Nlo W 
Woodſtock ji ro NICO 6W 
Worceſter 2 13Nlo gW 
Yarmouth, Nor- | 
folk 52 44Nlo 7E 
York 53 SSN IO 4W 
Wales. 
Angor, Bi- | 
ſhop's Sees 3 ziNlo 17 
Beaumaris 53 18Nlo 170 
Brecknock 51 564NlJo 14W 
Caermarthen ſci 53Nlo 18W 
Caernarvan 53 1o0NJo 18W 


Mr. Norwood, in his Seaman's Practice, Page 20, makes the La- 
fitude of London 51 D. 30 M. and of York 53 D. 38 M. conſequently 
the Difference of Latitude between them is 2 D. S M. 
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Piff. of Merid. ſor G. Britain, Ireland, &c. 15 


Latit. Diff. He, id. Latit. Diff. Merid. 
D. M. H. M. D. M. H. M. 
Cardiff 51 42Njo 13 W] Dumblain 156 14e 16 
ardigan 52 8No 19 Junkeld 55 37Nlo 13 
Deabigh 53 1idNo 14 Edinburgh 5s 57Njo 12W 
Flint 53 lz NO 13W] Glaigow 5 zoNlo 17 
Harlech, ia Me- Leith 54 58Nο 12W 
rionethſhire yz 53Njo 17W] Orkney bo ONO 14W 
andaff 51 43NÞ 13W] 5t. Andrews [56 19Nſo 10 
ilford 51 43Njo 20W| Stirling 56 oNlo 15 W 
onmouth 51 FON 11, | 
Montgomery yz 34Nlo 13 Ireland. 
Pembroke 51 42Nſo 20 Ntrim 54 No 26 
Wadnor 52 21 Nſo 12 Ardglas 54 1% Nle 240 
IF Aſaph 53 15Nio 13 | Armagh 54 220 28W 
St. Davids 55 INo 21W] Belfait 54 30NIo 27W 
elſhpool 52 4o No 13W}] Caterlagh 52 480% 29 
rexham 53 2No 13W} Clare 52 4iNlo 37W 
| Cork 51 45NÞo 36W 
Pr: Iſlands. | Colerain 56% 8Nlo 28W 
| Ngleſey- | Drogheda 53 43Nlo 25W 
Middle |53 2oNjſo 18W} Dublin 53 160Nſo 26W 
;uernicy 49 36N[0 11 W? Dundalk 54 3Nfo 25W 
ſerſey 49 28Njo 14W| Galloway 53 12Nlo 32 
Lundy 51 zoNſo 15V] Kenny 52 39Nſo zaWw 
an 54 25Njo 18W] Kildare 33 SNlo 29 
portland 50 30 No 11W] Kinſale 51 3i1Nlo 38W 
ight 50 37 NI/O GMI Londoncerry [54 55 0 32 
armouth 7x Limerick 2 36Nſo - 21 W 
ditto 50 44Njo MI Maryborough yz oNjo zi W 
| Philipitown 53 15No 2iW 
Scotland. Tuam 53 26NJo 370 
Berdeen 57 G6Nio 7W] Waterford 52 13NJo 20W 
Dunbar $5 57No q Wexford * 52 19NJo 27W 
Dundee 56 30 N 13 N | Youghall G1 ciNto 33 


W a — 


— — — —— 


HAP. III. To nale an Equincctial“ Dial. 


Plate 3. Fig. 1. 


HIS Dial, of all others, is the moſt ſimple 
and caſy to be drawn, and is thus made: 


* Equin:7iai Dials are wole whole Plane or Face lieth parallel ta 


Take 


the Equiunoctlal. 


16 Of the Equinoctial Dial. Chap. III. 
Take a flat Plate of Braſs, about a Foot ſquare; 


or if you cannot eaſily procure Braſs, get a Piece of 
good dried Oak, well planed on both Sides, 


For the Hour-Lines. 


Draw with your Compaſſes three Þ concentric 
Circles thereon, to contain the Figures, which di- 
vide into 24 equal Parts; then lay a uler to the 
Center, and draw Lines to thoſe equal Diviſtuns in 
the Circle, and they ſhall be the true Hour Lines 
ſought. 

| For the Stile. 

Fre& in the Center ci the Plate a Pin or Wire 
perpendicular to the Plane, as AB, and that ſhall 
be the Hie truly fitted to the Dial. 

You muſt obſerve, that 15 Veg. || in the Eęui- 
nottial is one Hour in Iimæ, as you may ſce more 
at large by Table III, and therefore, if you take 15 
Deg. from your Line of Chords, and ſet it off from 
the 12 a=clock Line each Muy, that will give you 
the Hours of 11 and 1, and 30 Deg. will give you 
the Hours of 10 and 2, Sc. and thus the whole 
equinottial Circle will be divided into 24 equas 
Parts or Hours, as above. | 

But becauſe this Dial, when thus drawn on oe 
Surface or Side of the Plane, will ſerve only for one 
Half of the Year, viz. while the Sun is on one Side 
of the Equ:nottial, to wit, from the 22d of March 
to the 21ſt of S tember; and therefore to make ic 


+ See Problem VI. Page 5. 

|| Throughout this Book you will find continual Mention made of 
Degrees and Minutes, therefore you are to remember, that a Degree 18 
the 360th Part of any Circ e; each of which Degrees 1s ſuppoled to 
be divided iuto 60 Minutes; ſo that 45 Micutes is three Quarter s of 
a Degree, 30 Minutes Half a Degree, and 15 Minutes a Q;arter of 
a Degree, &c. See Table III. 


Chap. III. Of be EquinoCtial Dial. 17 
ſerve for the whole Tear, it muſt be doubly drawn, i. e. 
on the /ower, as well as on the upper Side or Surface 
of the Plane, and then the Wire, which ſcrvcs for the 
Stile, muſt go through the Center, and muſt extend 
itſelf 6 or 8 Inches more or leſs b-y914 the Surface of 
the Plane, and ſtand at right Angles therewith ; and 
then is that Dial finithed. How naturally the Hour 
Lines of all Dials are drawn from the Equinettial Dis 
al is ſhewn in Chapter XXI. 


To ſet this Dial truly. 


You muſt raiſe the Wire, which repreſents the 
Stile, to the Latitude of your Place, by applying 
that Edge of your Quadrant, in which the Sights 
are fixed, to the Hie, and when the Thread cuts the 
Limb in the Degrees of the Latitude of your Place, 
then doth the Srz/e point to the Poles of the World, 
and the Dial itſelf /7eth parallel to the E:quinoeriar 
Circle in the Heavens. But ſtill here wants @ true 
12 a=clock Flour Line, which muſt be found as I 
ſhall they in the next Chapter, and then placing the 
Dial, ſo that at 12 a=c/och the dhadagw of the Hilo 
may fall in the 12 a-clock Hour Line, that you find 
by the Directions following : and thus will your Dial 
be tu placed, which you may faſten by fixing two 
Pieces of Iron at cach End of your 12 a-c/ock Hour 
Line upon your Dial Poſt, and in thoſe put the 
Stile of the Dial to the Height, which was found 
before by the Help of your Quadrant, 


C CHAP, 
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CHAP.IV. Zo make an Horizontal * Dial. 
Plate 3. Fig. 2 


TI. is the moſt ef Dial of all others, becauſe 
the Sun ſtayeth upon it from his Rang to his Set= 
Jing, in all Plas: es of the World, whereſocver you be. 
It matters not what Form the Plane, on which 
you would draw an Horizontal Dial, is, whether it 
be round, ſquare, or triangular, but they are gene- 
rally drawn round, as on Plate 3. Fig. 2. in which, 
when you have drawn three concentric Circles, as 
a Margin tocontain the Figures, draw the Line C A, 
which ſhall repreſent the 12 a-clock Line, and alto 
the /ubſtilar Line, in which make choice of a 
Point, as at C, a little above the Center (for by that 
Means you will inlarge the Diſtances of the Hour 
Lines) and through it draw the Line VI. C. VL 
for the 6 a-clock Hour Line. In the ſubſtitar Line 
as at E, make choice of another Foint, and through 
that, at right Angles to the 12 a-clock Line, draw 
the Line D E F; haying proceeded thus far, let it be 
required to make an Horizontal Dial to the Lati- 
tude of Durham, which is 54 Deg. 47 Min. North; 
open your Compaſſes to the Chord of 60 Deg. ſet 
one Foot in C, draw the Arch AB, and take the 
Chord of 54 Deg. 47 Min. and ſet it from A to B, 
and draw the Line CB for the Stile, ſo is ACB the 


Heri xonta] Dials are thoſe whoſe Plare or Face lies parallel to 
the Horizon of the Place. 


+ The /ub/ilar Line in Dialling is that Line drawn upon the 
Plane or Face of the Dial, ower avhich the Stile flands perpendicular, 
or at right Ang, 7 Note, This is not the 12 a-c/oc+ Line in all Dials, 
tho” it is in the Teri! ual and Sautb, and North Eredt Direct Dials. 


true 


94141 WV 
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true Form and Shape of your Dial Cock or tile; 
ſet one Foot of your Compaſſes in F, that is, w here 
the Line DEF cuts the 12 -c Line, and take 
the neareſt Diſtance to the Line C B, or Stiles Height, 
turn that Point of your Compaſſes about, and make 
another Mark in the 12 ae, Line at H; this 
Point H repreſents the Center of the Equinoctial. 
On H, as a Center, draw the Quadrant G E, and 
divide it into ſax equal Parts; lay a Ruler to H, and 
to thoſe equal Parts in theArch /everally,and where 
the Ruler cats the Line DEF, the Points are through 
which the Hour Lines muſt pals; then lay a Ruler 
to the Center at C, and to thoſe Marks in the Line 
DE F, and draw the Hour Lines; tet off the {ze 
Diſtances in the Line DE F, from E towards B, and 
draw the Morning Hiurs ; thoſe before fix in tlie 
Morning, and after ix at Night, are drawn by con- 
tinuing the ſame Hour Line beyond the Center C. 


Flow to ſet it truly. 


The Dial being thus finiſhed, the next Thing is 

| to /et it truly; for if it be ever fo truly made, and 
not well ſet, it will go wrong: therefore you "maſt 
2 firſt ſee that your Poſt, on v hich the Dial is to ſtand, 


be truly level every Way, which you may try by 
your Quadrant, on which draw 4 Circle as large as 


the Top of the Poſt will bear; in the Center there- 


of place a Pin exat7/y upright; in the Forenoon, 


i when the Sun ſhineth, let the End of the Shadow 
gof the Pin touch the Circ le, where make a Mark; 

let Things ſtand thus till Afternoon the ſame Day, 
Yand then obſerye where the Top of the Shadow of 
che Pin toucheth the ſame Circle; there again make 
s ſecond Mark; then divide the Diſtance of theſe 
C 2 2 
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% Marks into 1wo equal Tarts, and from that 
through the Center draw a Line, which ſhall be the 
i2 a-clock Hour Line, and ſet the 12 a-clock Line 
of your Dial upon this 12 a-clock Line onthe Poſt, 
ſo ſhall your Dial be truly placed, which may be 
faſtened at your own Diſcretion, 


Note, Inftead of the Quadrant G E, you may 
draw a Semicircle on the Center H, and divide it 
into 12 equal Parts, and ſo Lines drawn from the Cu- 
ter at H will give the Points in the Liue DEF, as 
before. Or, if you apply the Center of the Equimottiat | | 
Dial tothe Center at H, the Hour Lines on the Equi= | \ 
nottial Dial will cut the Lin? DE in the Points where {| 
the Hour Lines on the Horiontal Dial muſt pals. | 


N. B. For drawing the Ha, Hours and Quarters, upon all Sorts of 
Dials, vu are to obſer<2 that as you divided the Circle, which repreſented | { 
the Equinottial (into 24 equal Parte) for the Hours, ſo you are to divide | 
each of thoſe Parts into 4 egua/ Parts mere, and thoſe will be the Quarters, 


LOS LEE 


N. B. That in placixg of Dials, when made, excepting the Equinoial | 
and Horizontal Dial, you have no Occaſion to regard the Place where they 
\ ate to be fixed, for the Hour Lines being drawn according to the Declination 
; or Rec/ination of the Place, it gives you the true Situation of the Dial itſelf, 
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CHAP. V. To nale an erect * direct South 
Dial. 
Plate 4. Fig. 2. 


2 

D 

| HIS Dial Plane is no more than an uprigbt I ** 
Wall, which exactly faces the true South Point.]  «: 

| d 

2 

4 


As 


1. Thoſe Planes are ſaid to be ered or urig bt, which land perpen- 
dicular to the Nori xen of the Place; and ſuch are tue Walls of Churches, 
Houſes, or the like, againit which, for the molt Part, Dials are paces 
2.0 


6 


Chap. V. Of zhe ere direct South Dial. 21 


As the Elevation of the Pole above the Hori Son- 
tal Plaue was equal to the Latitude of the Place: 
ſo in this it is the Complement of the Latitudè of the 
Place, or what it wants to make it up 90 Degrees. 

The Sun never ſtays 1 2 Hours upon this Plaue, but 
when inthe Equinoctial; becauſe the V lane it ſelf li- 
eth in the prime Vertical, or Eaſt and Il eſt Azimuth, 
tor, from March 20, to September 23, he doth not 
come due Eaſt till after 6 in the Morning, and is due 
If eſt before 6 at Night: fo that when in the Tropic of 
S, he is due Eaſt at 5H. 20M. 458. and due Meſt at 
4H. 39M. 125. conſequently his Stay then upon the 
Plaue is only HH. 18 M. 248. Sce my Aftronomy,P.104. 


For the Hour-Lines. 


When you have made choice of your Plane, draw 
the Horizontal Line VI, VI, for the Eaſt and Meſt 
Line, or Hour Line of Sjx; from A let fall the 
Perpenaicular AF, for the 12 a-clock Hour Line; 
then with your Compaſſes take 60 Deg. from the 
Line of Chords, and draw the Arch BC VI; take 
the Complement of the Latitude of your Place, which, 
in this Example, I'll ſuppoſe to be Cheſter, whole 
Latitude, as you find it in the Table, is 53 Deg, 
10 Min. North, and ſet 36 Deg. 50 Min. its Come 
plement, or what it wants to make it up go Degrees 
from B to C; draw AC for the Height of the S!1le. 


2. Of theſe ere or upright Planes there are teve Sorts, viz. Dire? and 
Declining. 3. Thoſe ered or upright lines are ſaid to be direct, which di- 
rely face the Eaft, Welt, North, or South Points of the Horizon, and theſe 
are called ered direct Planes. 4. Thoſe erect or upright Planes are ſaid to 
decline, which do not directi face the Eaſt, Weſt, North or South Points, 
but look upon ſome other Points ſituate betwixt them, wiz. Sath Eaſt, 
North-Weſt, North. Eaft, &c. and theſe Planes are called upright or ere, 
geclining Planes. How theDeclination is ta be found, is tauglii iu Chap. X. 


C 3 Make 
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Make choice of any Point, at Pleaſure, in the 12 
a-ciock Line, as 1; through I, at right Angles to 
the 12 a-clock Line, draw the Line DIE; ſet one 
Foot of your Compaſles in I, and take the neareſt 
Diſtance to the Height of the Stile AC, and turn 
that Point of your Compaſſes down to F, and there 


make a Mark in the 12 a-clock Line, on which 


Point F deſcribe the Semicirclte GH, and divide it in- 
to 12 egual Parts, for that Semicircle repreſents one 
Half of the Equinoctial; lay a Ruler to F, and to 
thoſe Marks in theSemicircle juſt now made, and draw 
Lines from thence to the Line DIE. Laſtly, draw 
Lines from A toths/e Marks in the Line DIE, and they 
ſhall be the true Hour Liuss upon your Dial's Plane. 


For the Quarters, 


The Quarters are drawn in like Manner, by di- 
viding the Semzrcircle into 48 equal Parts, ſo that 
one Quarter will be 3 Deg. 45 Min. two Quarters 
s Deg. 30 Min. and three Quarters will be 11 Deg, 
15 Mijn. as you may ſee by Table III. 

Having thus finiſhed the Hour Lnes,place 12 at the 
Endof the Line A F, and if it is a South Dial, as ſpeci- 
fied above, and your Face toward it, you muſt place the 
Morning Hours on the left Hand, and the Afternoon 
Hours on the right, as you ſee done in the Figure. 


For the Stile. 


If your Plane be large, it will be beſt to get an 
iron Rod, about the Thickneſs of your Hour Lines, 
for the &ile, and be ſure to place it exactly over the 
12 a-clock Hour Line, and to make an Angle with 


your Plane equal to the Complement Latitude, 
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Chap. VI. Of the erect direct North Dial. 23 


which is done by applying the Edge of your Quadrant 
to it, and fo fix it, when you find it ſtands true. 


Tor the Thicknels of the Stile. 


— Be ſure you always mind to make Allowance 
for the 7 hickne/s of the Red which is to be the 
Stile, and this is to be done when you draw the 
Semicircle GLH, by having two Genters at F, di- 
ſtant juſt the T1 hickneſs of the Stile; otherwiſe, if 
this Care be not taken, your Dial will go too //ow 
in the Torenoou; and too faſt in the Afternoon. 


" „ 
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CH AP. VI. To make an erect direct North 
Dial. 


Plate 4. Fig. 1. 


HIS Dial Plane is no more than an up- 
right J all that exactly faces the true North 
Point. This Dial is of no Uſe from &. ptember the 
22d to March the 21ſt, that is, while the Sun is 


in the fax Southern Signs, to us who inhabit the 


Northern Hemiſphere, becauſe it only ſhews the 
Time from Sn riſiug to /ix in the Morning, and 
in the Afternoon, from ſix till Sun ſetting; lor this 
Dial, and the South Dial, make up the Horizontal 


! Dial, 7. e. takes in all the Hours of the /ongeſt Day; 


and as the Stile of the South Dial points down- 


The Six Northern Signs are, The Six anden Signs are, 


Aries VT | Cancer Libra = Capricorn N$ 
Taurus 5 Leo 8 Corp til Aquari us %& 
Gemini Virga M Sagittary I Pijces 2 


C 4 wards, 
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wards, ſo of the North the Stile points npwards, 
and makes an Angle with the Plane equal to the 
Complement of the Latitude of the Place, 1. e. what 
the Latitude of the Place wants to make up go Deg. 

The making of this is the very ſame as the S9uth 
Dial; for having made choice of your Plane, draw 
the Horizontal Line6, AG, for the Eaſt and Weſt 
Liue; about the Middle, at A, erect the Perpendicu- 
lar AB, which ſhall repreſent the 12 a-clock Hour 
Line (though the Figure 12 needs not be put to it.) 


For the Stile's Height. 


On the Point A, with the Chord of 60 Deg. 
draw the Arch CD; take from your Chords the 
Complement of the Latitude of your Place, as ſup- 
pole Tork 36 Deg. 5 Min. and ſet it from C to D; 
then draw AD for the ile Height. 


For the Hour Lincs. 


Make choice of any Point convenicat for your 
Purpoſe, in the 12 et Line AB, as the Point 
E, through which, at igt Angles to the 12 a-clock 
Line, draw the Line FE G; ſet one Foot of your 
Compaſſes in E, and take the neareſt Diſtance to 
the S:r/e's Height AD; ſet that Diſtance from E 
to B, fo ſhall the Point B be the Center of the 
Hquinoctial; on B, with the Diſtance B E, draw 
the Semicircle HET, and divide it into 12 equal 
Parts; lay a Ruler to the Center B, and to 7ho/e 
Marks in the Semicircle, and where the Ruler cuts 
the Line F E G, are the Places where the Hour Lines 
muſt paſs, which muſt be drawn from the Center A. 
On 
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Chap. VII. Of the erect direct Faſt Dial. 25 


On this Dial there is not any Occaſion of drawing 
any more Hour Lines than 4 and 5 in the Morning, 
and 7 and 8 at Night. 


For the Stile. 


Over the 12 a-clock Line AB, at right Angles, 

fix the dtile, ſo that it may make an Angle with the 

| Plane, equal to the Complement of the Latitude of 

| the Place, which you mult try by Help of your 

Q1adrant, as has been before directed in the Sozth 

| Dial; and thus is the North Dial compleatly finiſhed. 

N. B. The Quarters and Half Hours are drawn 
as has been taught in Pages 20 and 22. 


n 
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HAU. To draw an ered dired Faſt 
Dial. 


Plate 5. Fig. 1. 

HIS Dial's Plane licth in the Plane of the 

Meridian of the Place, i. e. is no more than 

an upright Wall, that exactly faces the true Eaſt 

Loint. The Hour Lines are all parallel to each 

other, and to the Axis of the World, and conſe- 

uently have no Centers; the Sun comes on it at his 
Riſing and continues thereon till near Noon. 

The fax a-clock Hour Line is the Subſtitar Line, 
over which the ile is fixed at right Angles, and 
may be either a hin Plate of Iron, or a perpendi- 
cular Wire, Sc. whoſe Height muſt be equal to the 
Nine a=-clock Hour Line in this Dial, and to the three 
a-clock Hour Line in the //eſ? Dial. 


Haying 
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Having then made choice of your Plane, about 
ne third of the Diſtarce from the Bottom, draw 
the Foritontal Line ACH; in ſome conventent 
Pl ce, as at C, draw a Circle with the Chord of 60 
Dorrees jure; then take the Chordof the Latitude 
of the Place, as ſuppoſe at Oxford 51 Deg. 45 Min. 
and ict from H to P, and draw P CS, which ſhall be the 
97011117 Line, and fax a=-clock Hour Line, to which, 
at right Angles, draw CD for the Equiuoctial. 

Next draw the Line AS B, parallel to the Equi— 
nocliul, and divide the Quadrant 8 D into fax equal 
Parts; lay a Ruler to the Center at C, and to thoſe 
equal Paris in the Circle, and it will cut the Line 
AB in the Points where the Hour Lines muſt pals, 
through which Points, in the Line AS B, draw the 
Flour Lines parallel to the fix a-clock Hour Line, 
which are the true Hour Lines from &i till Noon; the 
Hours of 4and 5 inthe Moni, g are the /ame Diſtance 
from 6 on one Side, as 7 and $ are on the other. 

The Quarters are drawn by ſubdividing the Di- 
Diſtous in the Circle into forr equal Parts, as bas 
been above directed, 


Of fixing the Stile. 


The Hour Lines being thus drawn, fix the ile 
at right Angles on the Sub/t:/ar Line, as beſore di- 
rected, and your Dial is compleatly finiſhed. 

This Dial is univerſal, by placing the Farth's Axis 
parallel to the Axis of the World, in what Latitude 
{oeyer you be. 

N. B. The Earth's Axis, in this Dial, is repreſented 
by the /ax a-clock Hour Line. See the Deſcription 
of the Sphere. See alſo the End of Chap. XXI. 
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Chap. VIII. Of zheered direct Weſt Dial. 27 


CHA P. VIII. Jo draw an ered direct Weſt 
Dial. 


Plate 5. Fig. 2. 


HIS Dial Plane is no more than an upright 

Mall that exactly faces the true Weſt Point. 

The making of this is the very fame, in all Re- 

ſpects, as making of tlie Eaſt Dial, only as the 

Eaſt Hour Lines are elevated to the right Hand, fo 
here they are elevated to the /eft Hand. 

The Hour of 12 can never come upon cither the 


Eaſt or // eſt Dial Planes, becauſe at that Hour the 


Sun being, upon the Meridian, the Shadow of the 
Stile will be parallel to the Plane, and conſequently 
can caſt no Shadow upon it. 

For the Hour Lines aud Subſtilar Line. 


Then, having your Plane in Readineſs, at about 


one Third of the Depth of the Plane from the Top, 


draw the Horizontal Line AH, and make choice 
of a convenient Point therein, as at C, and draw the 
Circle PHDS; take 50 Deg. 49 Min. from your 
Line of Chords (that being the Latitude of the City 
of Exeter) and ſet that Diſtance juſt now taken 
from your Line of Chords, from H to P; draw PCS 
for the Subſtilar Line, and Hour of Six. [2] And, 
at right Angles thereto, draw CD to repreſent the 
Eguinoctial, and draw the Line BA to touch the 
Circle in 8, parallel to CD. [3] Divide the Qua- 
drant DS into ſix equal Parts, and lay a Ruler to 
the Center at C, and to each Mark in the Quadrant 
DS, and it will cut the Line BA in the Points 


where the Hour Lines are to pals, [4] Through 
85 thoſe 
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thoſe Marks, in the Line BA, draw Lines parallel 
to the & elbe Hour Line, and they ſhall be the 
true Hour Lines upon the Dial. The Hours of 7 
and 8 in the Evening are the ſame Diſtance from 6, 
that 5 and 4 are on the other Side. 


For the Quarters and Half Hours. 


The Quarters and Half Hours are drawn in both 
theſe Ea/! and [7 «t Dials, by drviding each ſixth 
Partof the Qracrant DSinto four equal Parts, and 
carrying, them into the Line A B, by lay ing the Ruler 
to the Center C, and to thoſè Parts in the Arch DS, 
as you were taught in drawing the Hour Lines. 


For fixing the Stile. 


Fix the Stile upon the fix a-clock Hour Line, 
and at right Aug les thereto, which may be a Plate 
of Copper, Braſs or Iron, as in Plates 5 and 6, whole 
Heig'.t muſt be equal to CD, or the three a-clock 


Hour Line, and then is your Dial finiſhed, 
See altu tne Ed of Chapier XXI. 


_— — — K 


CHAP. IX. To make a Polar Dial. 


Plate 6. 


HIS Dial is called by ſome Authors an 
Equinoctial Dial, and by others a Polar Dial; 

but, be that as it will, it is plain, that all Places 
lying under the Equinoctial have no Latitude; as 
for Inſtance, the and of St. Thomas has ub an 
= tude, 
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ide, for which this Dial is made, and for that 
WReaſon the Hour Lines cannot have any Center; 
Wand therefore all the Hour Lines drawn upon theſe 
Dias will be parallel to each other. 


Tor the Hour aud Subſtilar Lines. 


„i To draw the Hour Lines upon this 
Plane, firſt draw AB for the Subſtilar Line and 
Hour Line of XII. [2] On C, as a Center, with 
Wt he Chord of 60 Deg. draw the Circle AE BD, 
and draw the two Lines V VII, and 5. 7. divide the 
WSemicircle EBD into 12 equal Parts; lay a Ruler 
to the Center of the Circle at C, and to each Mark 
in the Circle, and it will cut the Line V VII in the 
Points where the Hour Lines mult pats. | 3] Through 
which Points draw Hour Lines parallel to A B, and 
they ſhall be the true Hour Lines that were required. 


Tor the Stile. 
The Stile may be a broad Plate of Copper, Braſs 


or Tron, at Pleaſure, placed at Lig Angles over the 
12 a=-clock Hour Line. 

The Hour Line of ſix never falls upon this Dial, be- 
eauſe under the Equinoctial the Sun riſes and /ets at 
Six the Tear throughout, with very little Variation. 


CHAP. 
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CHAP. X. To find the Declination * of a 
Wall / Plane whereon to draw a Sun-Dial. 


Plate 7. Fig. 9. 


A Deſcription of the Inſtrument. 


P ROC URE an oaken Board (which at 

London they call Wainſcot) about a Foot 
ſquare, more or leſs, it matters not; take A BCD, 
about an Inch thick, well plained on both Sides, 
and thereon paſte a Sheet of good Paper very ſmooth, 
on which draw two or three concentric Circles, it 
matters not how many, nor at what Diſtance they 
be. [2] In the Center I, let there be an Hole to re- 
ceive a ſtreighit ire to ſcrew up and down at Plea- 
ſure, and to ſtand at right Angles to the Board itſelf; 
draw two Diameters, and mark them with the Letters 
of the ſour cardinal Points, Eaſt, Meſt, North and 
South, which Line NS repreſents the Ax7s of the/Vall, 
7. e. it ſtands perpendicular, or at right Angles, to 
the Vall iiſelf; and if it doth not decline from the 
South or North, nor yet to the Eaſt or Weſt, the 
ſaid Line allo repreſcnts the 12 a-clock Hour Line, 


How fo take the Declination. 


[3] When you would take the Declination of a 
Mall, apply the Edge of the Inſtrument AB to the 
Wall; and in the Forenoon, the Sun ſhining, by 
the Help of your Quadrant place the Inſtrument 
parallel to the Horizon; ſcrew up your perpendicular. 


See Page 21, Note 4. 


ch 


Pin 


Pn 
any 
the 
11001 
of 1 
we 

sini! 
you 
Part 
the 
and 


6 Chap. XI. Cf Declining Dias. 31 


Pi in the Center till the Shadow of its Top touch 
any of the Circles, it matters not which, as ſuppoſe 
the outmoſt at F; let all Things now reſt till {/te;- 
noon. [A] And then carefully obſerve where the Top 
of the Shadow toucheth the /ame Circle again, which 
we will ſuppoſe at G: thus is your Obſervation 
finiſhed. 5 Take your Inſtrument down, and with 
your Compaſſes ,, the Arch FG into two equal 
Parts in H, and if from H you draw a Line throug}r 
the Center, it ſhall be a true 12 a-clock Hour Linc: 
and NH is the Dechmation of the Tall, hich, by 
applying it to the Line of Chords, I find to be 14 
Deg. And when the Mark, laſt found at H, fails on 
the Eaſt Sideof the Line N & (as this doth) then is the 
Declination of the Wall aft; but when the fark 
falls on the /Yeft 914e, then the Declination is Ii ct. 


Note, The Curve, that the Top of the Pin deſcribes, is always an [iy- 
perbola, Whether it be perpendicular, or incline to the Horizon 3 and 
uch are alſo theParallels of theSun's Declination when put upon a Dial. 


* . 
—- — V 


CHAP. XI. To make an ercdt Declining Dial. 
' HE wprizht or erect Dial Planes already treated 


of, are ſuch as did irectly face the four car— 
anal or principal Points of the Horizon, viz. Haft, 
IVeſt, North and South Points. Now ALL OrUH R 


| 2pright or erect Dial Planes are ſaid to c, and 


their Declination is counted from the Naith or 89th, 


towards Eaſt and Jeſt, and thoſe Planes are called 
6 South or North erect Planes declining Hat or Is «ft. 


* See Page 21, Note . 


Plate 
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Plate 7. Fig. 2. 
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Let it be required to make a Dial in the Latitud 
of 53 Deg. 25 Min. North, declining from the Sn 
to the Weſt 21 Deg. 10 Min. viz. for Liverpool, 
IWarrineton or Cronton in Lancaſhire, 1 


Firſt, Tor the Diſtance of the Subſtilar Line fron 
the 12 a-clock Hour Line, | 


[1] Draw the Horizontal! Line AB, and from C | tl 
let fall perpendicular the 12 a=clock Hour Line CD, t! 
and from the Line of Chords take 60 Deg. with 01 
vour Compaſſes, and ſet one Foot of your Com- 2 
paſſes in C, and draw the Semicircle ADB. [2 T 
And then draw CD at right Angles to AB, tor 1 
the 12 a=clock Line. [3] Take the Complement of Þ } 1 
the Latitude 36 Deg. 35 Min. from your Line « * 
Chords, and ſet it from D to E, and draw EF pa-! 
rallel to AB, fo is FE the Sine + of tlie Arch BE. 
This done, [4] take in your Compaſſes the Plau“ 
Declination 21 Deg. 10 Min. from your Line of 
Chords, and ſet it from D to G, and draw CG. (5 
Take EF in your Compaſſes, and ſet it from C to H,. M 
draw HI parallelto A B. o] Take HIand ſet from 
Fto L, and draw C LM; now DM meatured on youi 
Line of Chords is 15 Deg. 2 Min. the Diſtance oi [3 
the Subſtilar Line from the 12 a=clock Line, 


Sccondly, For the Stile's Height. bs 

[1] From the Point H draw the Line HK a- 8s 
rallel to CD the 12 a-clock Line. 2] Then take a: 
| che 


+ The Sine of an Arch is a Line drawn from ay Point of the Circumfe- | 
rence of aCirclito that Line that paſtes through the Centerof the ſaid Circle. 
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H K in your Compaſſes, and ſer it from L to N, and 
draw CN for the 1% of the Stile; [3] Then ſhall 


MN meaſured on your Line of Chords be 31 Deg. 
49 Min. the Height of the St1le. 


Thirdly, For the difference of Inclination*of Meridians. 


[1 ] Set one Foot of your Compaſſcs in M, and 
take the neareſt diſtance to E F. This Diſtance ſet 
upon the 12 a-c/ack Line from F toO.\ 2 Thentake 
the diſtance from O to &, and ſet it from O to P. ſ 3 Take 
the diſtance PM in your Compaſles, and meature it 
on your Line of Chords, and you will findit to be 25 
Deg. 46 Min. the Inclination of Meridians fought: 


This 25 Deg. 46 Min. reduced into Time (by the 


Table III) is 1 Hour, 43 Min. 4 Seconds, by which 


I ſee that the /ubſtilar Line will fall between the 


Hours of one and two a-clock in the Afternoon, 


Laſtly, For the Hour Lines. 


[1] In any convenient Place in the Subſiilar Lins 
(according to the Largeneſs of your Dial Planc) as at 
M, draw the Line RS at right Angles to the dubſtilar 
Line CM, | 2| Set one ſoot of your Compaſſes in M, 
and take the neareſt diſtance to CN the Miles here bt, 
Iz] One foot reſting in M, turn the other to q in the 
dubſtilar Line, upon q as a Center, with the diſtance 


* See Plate 7. Fig. 1. in which HI repreſents the 12 a-c/ackt Hour Line 
in that Place, and NS is the Line that is perpendicular.torthe Plane; now 
the Angle that is made between theſe two Lines at I, is what in Dial- 
ing is called the Iiclination of Meridians, and is an Arch ot the Equi- 
noctial, comprehended between the Aeridiam ot the Plaut and the 3-r3- 
dian of the Place, and ſnews in what Longitude from the Meridian of 
the Pane it will become an Horizontal Dial. 


D q M, 
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q M, draw the Circle as you fee done in the Dial, 


which repreſents the Eguinoctial. 


[4] Lay a Ruler from the Center at q to D (that 
is the Place where the Line RS cuts the 12 a-clock | 
Hour Linc) and then the Ruler doth cut the Equi- 
noctial in a Point near O, where you are to begin to | 
divide it into 24 equal Parts, which I have here | 
marked with little Dots. 5] Lay a Ruler to the Center | 
at q, and to every one of the equat Diviſions in the 
Equinottial, and where the Ruler cuts the Line RS, 
make theſe marks Laſtly, draw Lines from the | 
Center of the Dial at C to theſe marks *** in the 
Line RS, and thoſe are the true Hour Lines upon 
the Dial, to which place the proper Figures to every 
Hour, as you ſee done in the Scheme. 


Of the hanging of the Stile. 


The Stile C Nmuſt hang directly Squarewi/e with 
the Subſizlar Line CL, and this you muſt try with 
your Quadrant,thus; place that edge of your Qua- 
draut upon which the Sights are, to the Top of the 
Stile, and when the Thread cuts the Link of the 
Quadrant in the ſame Degree with the Latitude of 
the Place, then it is right, otherwiſe it is Wrong. 


Note, Now you have finiſhed your Dial, and in fo 
doing, you have in the making of this one made four 
Dials, viz. 

Deg. Min. 
A South Declining Faſt 
A South Declining Weſt 
A North Declining **aſt oy OY 
A North Declining Weit 


But 
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But you muſt change the Names of the N urs, viz. 
10 into 2, 9 into 3, 8 into 4, Sc. f and place the 
Stile on the contrary Side of the 12 a-clock Line for 
the South declining Eaſt, and by turning the Dial up- 
fide downwards, or the North Decliners, tf that 
the dtile may point #pwards to the North Pole, and 
the Hours about midnight omitted, as your own 
Reaſon will ſoon direct you. 

Here you are to take notice, that if the Plane 
decline 60 Deg. or more, then the Hour Lines having 
Centers will be ſo near together, and the Stile will 
then be ſo near the Plaue, that one thing will much 
diſcommode another, and make it a great difficulty to 
ſhew the true Hourof the Day thereby; thereſore they 
ought to be removed far from the Ceuter, that they 

may become e enouyhtoantwer the end of ſnew ing 
diſtinctly the true Hour of the Day. 

= But ſtill here will ariſe a Difficulty in dividing the 
Circle, which repreſents the Equinoctial, for there 
will be required the Difference of the ſnclination of 
Meridians of the Plane and Place; for this Purpoſe 
T haye added Table V, for the Latitude of London, 
ſhewing the di Height, Subſtile's diſt uncefromthe 
Meridian, and difference of Inclination of Meridians, 
which tho' calculated indeed for the Latitude of Lau- 
don, (PiS. 5 Deg. 3 2 Miu. )yet may ſerve indifferently 


+ And here you are to obſerve that it is not he Sz/e that changes its 
Place or P:/ition, but the Plane it/elf ; for the Stile anſwering to the La- 
titude of the Place, it remains atzvays ſteady and the tame in 4 Declina- 
biens. ſo that if you conceive a Plane geclining (as in the Example now 
before u:) 21 Deg, 10 Min. to the Weſtward, tne Subtilar Line fails 
betwixt the Hours of Ore and 7<vo in theAfternoon ; and ſuppoſing the 
ſam Plane to move to the Ea/'ward 21 Dig. 10 Min. the Sub/iar 
Line wiil then fall betwixt the Hours of Ten and Eleven inthe Morning. 
For it is ar i»fallible Rule, that if the Plane declines Eaſtat ard, the 
Sub/tilar Line fails amongſt the Ie, aing Zur, but it JPejiwward 
amongſt the Lfternoo Hours. 

D 3 for 
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But you muſt change the Names of the N urs, viz. 
10 into 2, 9 into 3, 8 into 4, Sc. f and place the 
Stile on the contrary Side of the 12 a-clock Line for 
the South declining Eaſt, and by turning the Dial p- 
fide downwards, or the North Decliners, tv that 
the dtile may point up wards to the North Pole, and 
the Hours about midnight omitted, as your own 
Reaſon will ſoon direct you. 

Hexe you are to take notice, that if the Plane 
decline 60 Deg. or more, then the Hour Lines having 
Centers will be ſo near together, and the Ste will 
then be ſo near the Plaue, that one thing will much 
diſcommode another, and make it a great difficulty to 
ſhew the true Hour of the Day thereby; therefore they 
ought to be remoyed far from the Center that they 
may become ve en9ughtoantwer the end of ſhew ing 
diſtinctly the true Hour of the Day. 

But ſtill here will ariſe a Difficulty in drvidimg the 
Circle, which repreſents the Equinoctial, for there 
will be required the Difference of the Iucliuatiam of 
Meridians of the Plane and Place; for this Purpoſe 
I have added 7able V, for the Latitude of London, 
ſhewing the oil height, Subſtilc's diſt uncefromt! 1c 
Meridian, and difference of 1nclination of Meridicns, 
whichtho' calculated indeed for the Latiiude of Lan- 
don,(vViz.z51 Deg. 3 2 Miu. )yet may ſerve indifferently 


+ And here you are to obſerve chat it is not the $12 that changes its 
Place or Poſition, but the Plane 7t/elf ; for the Stile anſwering to the La- 
titude of the Place, it remains atzuays ſteady and the ſame in Declina- 
ticn;. ſo that if you conceive a Plane ge. lining (as in the Exampie now 
before u:) 21 Deg, 10 Min. to the Meſtvard, tne Subj?ilar Line fails 
betwixt the Hours of Ore and 7<vo in theAfierncon 3 and ſuppoſing the 
ſam Plane to move to the Ea/'ward 21 Deg. 10 Mir. the Sub/Uar 
Line wiil then fall betwixt the Hours of Jen and Elzwen in the Morning. 
For it is an infallible Rule, that if the Plane declines FEaſitarard, the 
Subſtilur Line fails amongſt the Ale, ning 1cwr,, but it Wejimvard 
among it the Aer nden Hours, 
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for moſt Places in En//and, but he that wants to 
be more curious and exact, may, by ohſerving the 
Directions given in the beginning of this Chapter for 
finding the three Kequiſites, (by that means) obtain 
thoſe Requiſites for any Place in the known World. 


* —— 


a... 


CHAP. XII. To make a Dial upon a Plane 
when the Pole has but a ſmall Elevation 
above the Plaue. 


Plate 8. Fig. 1. 


Shall take for an Example a Dial that I made at 
London, whole Plane declined from the South by 


the Eaſt, northerly 100 Deg. 16 Min. that is 7 9 Deg. 


44 Min. from the North towards the Eaſt. 


For tie Stile's height. 


The $t11&s height you will find by Conftruc= 
tion, as in Chap. X. or by Tahle V. to be 6 Dg. 22 Min, 
the Subſtilc*s dijtance from the Meridian, 38 Deg. l 
Miu. the Inclination of Meridians, $1 Deg. 56 Min. 

[1] Let the Square ABCD repreſent the Plane, 
becauſe 'tis a North Plane declining Eaſtzvard, theres 


fore the &i muſt point ghd ars, and the Center of 


the Hour Lines will be /ome where below the Plane 
itſelf.“ And therefore take 60 Deg. from your Line 
of Chords. Set one Foot ot your Compaſſes at the 

ottom Corner of the Plane at C, and draw the Qua- 


If the Plane had been 79 Deg. 44Min. from the South to the Eaſt, 
or , then theS:il. muſt have pointed dewnwards,towards the South 


Pole, and the Center of the Dial would have been ſome where above 
the Plane iticlt, 


drant 


© aA 
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drant EF. [2] Take 38 Deg. 1 Min. from your 
Line of Chords, (the oubſtil”s diſtance from the 12 
a-clock Line) and ſet it from F to G, then draw CG 
| continued tor the dubſtilar Line. [3 Take 6 Deg. 
22 Min. the Stiles height fiom your Line of Chords, 
and tet it from G to H, and draw CH for the Stile 
[4] Now, becauſe the Stile has but ſmall height, 


C94 draw an other Line 1K parallct to tlie heig ht or top 
—.— of the ile of the Dial, at ſuch convenient diſtance 
5 as in your judgment will beſt fit the Dial Plane, vit. 


that ail the Four Lines may fall thereon, to ſhall 
that Linc IK be the enlareed $:1le of the Dial. 


For the Hour Lines. 
[5] Now by the 9ub/lzlar Line, and this enlarged 


Fx Stile, the Hour L:nes may be * (at cov niet di- 
. ſtances) without any regard had to the Center of the 
| Dial. 


And to do that, aſſume any #wo Points in the Sul 

ſtilar Line CG, at tome convenentdiſtance from each 

other, as L and M, and through tholetws {oats draw 

> two ſtreighi Lines, both of them at rz2/t Auges to 

* KF theSubſtiiarLineCG,as the Lines NLO and PMQ. 
| [6] Set one foot of the Compaſſes in L, and take the 

| meareſt diſtance to the enlarged Mile IK, and turn 

2 the Gu from the 97z/e to R; on R as a Cemer with 


3 the diſtance LR draw a Semic ircle, ſet one foot of 
f the Compaſſes in M, and take the neareſt dijtance 

- to theenlargedStile IK, and turn that foot ear 8 

* Stile to 8; on 8, as a Center, draw a Sem circle. 
3 (7 | Take the Plane's Inclination of Meridians, 
* 81 Deg. 56 Min. and ſet from L to T, and from * ; 
„ to M upon the Semicircles. Þ Then ; 
th + You muſt make the Radius LT, and MV, ſeveratly the Radius of | 
ve a Line of Chords, wien you ſet off the Inclinatian of Meridians. ö 


it D 3 [5] Divide 
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s Divide each Semicirele into 1 2 equal Parts, be- 
ginning at Tand V; lay a Ruler to the Centers R and 8 
ſeve rally, and to the Mars juſt now made in the Se- 

micire les, and the Ruler will thencut the Lines PMQ | 
and NL O in the true Places where the Hour Lines | 
muſt be drawn. , 
Laſtly, Lay aRuler to thoſe Marksinthe LinesPMQ | 
and NLO, and draw right Lines through the Plaue, 
and they ſhall be the fue Hour Lines required, and | 
will be removed far enough from the Genter, and that 
will ſhew diſtinctly the Hour of the Day. 


For the Stile. 


The Stile muſt ſtand at right Angles upon the | 
Subſtilar Line IK. And muſt be placed as near to 
the wideſt diſtance of the Hour Lines as poſſible; be- 
cauſe the wider the Hour Lines arc, the better may | 
the Hour of the Day be diſcovered. 


For the Quarters. 


The Quarters are drawn by dividing each of the | 
12 equal Parts in the Semicircles into four equal 
Parts more, and from thoſe Diviſions draw Lines, 
as has been taught above for drawing the Hour | 
Lines, and your Dial is finiſhed. 
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CHAP. XIII. Zo make a declining reclining® 
Dial. 


Plate 8. Fig. 2. 


UCH Planes as do directly face the South or 
North Points of the Horizon, but do recliue (or 
fall backwards) from the Zenith (like the Roof of a 
Houſe) towards the South or North, are called South 
or North Direct Planes, reclining ſo many De. rees 
as the Reclination is; and the Number of Degrees 
that the Plane recliues, may be found by applying 
the edge of your Quadrant, in which the Sights are 
placed tothe Plaue, and the Thread willcut the Limb 
inthe Number of Degrees that the Plane rec/ines,which 
being a Thing ſo plain, I need not give any Example. 
And of reclining Planes there are fx Vaiictics, 
three of South, and three of NorthRecliners, all which 
may be reduced to new Latitudes,wherein they will 
become Horizontal Planes, and conſequently Dials 
may be made as has been taught, Chap. IV. where I 
have ſhewn how to draw Hour Lines upon an Ho- 
rigontal Plane. 


Firſt of Direct Sour Recliners. 


Firſt Variety: Let there be a direct South Plane in 
the Latitude of Cambridge, whichis 52 Deg. 12 Min. 
which reclines from the Cenith thereof 26 Degrees, in 
what Latitude will that be an Horizontal t lane ? 


* Thoſe Dial Planes that lean from you when you ſtand befyy: them, 
are called reclining Planes, becauſe they rec/ing from the Zenith. 


D4 Now, 
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Now, becauſc the Reclinatiou is Loſs than the Com- 


plein eut of the Latitude 37 Deg. 48 Min. Subſtrat e, 
the Plane's Reclination 26 Deg. from the Complement | 4 
of the Latitude 37 Deg. 48 Miu. and the Remiinder | t 
11 Des. 48 Min. is the new Latitude in which it I 


becomes an Horizontal Plane. 


The Operation. 


Der. Min. 

The Complement of the Latitude at Cambrid-o is — 37 48 
The Plane's Reclixation there (Which / rad) is — 26 oo | 4 
The vero Latitude is — — — — 11 48 l 

So that an Horizontal Dial made for the Latitude 
of 11 Dez. 48 Min. ſhall be a South Recliner 26 4 
Degrees in the Latitude of Cambridge. C 

Second V aricty. If the Reclinationo the Plane be 
equal to the Complement of the Latitude of the 1 

lace, the new Latitude is nothing, that is, neither 
Pole has any Elevation above ſuch a Plaue, and the : 


Hour Lines are all parallel, and the Stile is like wiſè 
parallel to the Plaue itſelf; and therefore, a Dial Ee 
for ſuch a Plane muſt be made in all reſpects, as has 
been ſhewn Chap. IX. Pate 6. | 

So that admit at Lincoln, where the Latitude is 


53 Deg. 13 Min. a South Plane reclines from the ( 
Len'th 36 Deg. 47 Min. (which is equal to the Com- 8 
Pleme ut of the Latitude of that City) I fay, it be- 1 


comes an Horizontal Dial under the Equinottial, 
as appears by the Operation. 


The Operation. Deg. Min: ; 
The Complement of the Latitude at Lincoln is — — 36 47 1 
The Plane's Reclinatian there (which /ub/ira@) is — 36 47 c 
So you ſee the new Latitude is — — oo OO 4 


In Plate 6. you haye the Dial that is for this 
Purpoſe, | 
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Third Variety. If the Recliuation of the Plane 
exceews the Complement of the Latitude of the Place, 
then ulſtract the Complement of the Latitude from 
the Plane”s ineclination,and the [Re 12..11der is the new 
Lalitude, where it will become an Horizontal Plaue. 


Example. 


Suppoſe at Nr rich, whoſe Latitude is 52 Deg. 
42 Miu. a direct South Plane reclining 56 Deg. from 
the Zenith, where will that be an Horizontal Dial? 


The Operation, | 
| Deg. Ain. 


The Plane's Neclingtion — — — 6 '00 
Complement of the Latitude of Mrævich (which /ubſtra?) — 37 18 


I New Latitude s — — _ 1 


So that an Horizontal Dial made for the Lati- 
tude of 18 Deg. 42 Min. will be a direct South re— 
clinins Dial from the Zenith of Norwich 56 Deg. 


Secondly, Of Direct NokTh Recliners. 


N | OREN? © 
Firſt Variety. If the Reclination be leſs than the 
Complement of the Latitude of the Place, add them 
together, and that is the vew Latitude where {ach 
Recliner will become an HoriSoutal F lane. 


Example. 


Suppoſe at Newcaſtle upon Tyne, whoſe Latitude 
is 55 Deg. 1 Mijn. a direct North Plane ſhould re- 
cline from the Zennh 29 Deg. how muſt the Hour 
Lines be drawn thereon ? 


To 


N 


— 


42 Of dire North and South Chap. XIII. 


To the Complement of the Latitude of Newcaſtle 
pon Tyne, 34 Deg. 49 Min. add the Tlane's Re. 
clination 2 9Deg. and their dum is 63 Deg. 49 Min. and 
that is the uew Latitude, lor which Place make an Ho- 
ri Soutal Dial, as has been before taught, and that will Þ | 


beaNorthreclinine DialatthePlace aboye-mentioned, | & 
t 
The Operation. | / 
Deg. Min. | 1 
The Complement of the Latitude at Neaweaftle upon Tyne is — 34 40 
The Plane's Reclination there (which add) is — — — 29 09 

The new Latitude — — — — 63 49 4 
6 


Second Variety. If the direct North Plane recline 
equal to the Latitude of the Place, add it to the 


Complement of the Latitude,and that Sum will always 3 
be go Deg. ſo that under the Pole it becomes an N- M 
ri Sontal Dial; make a Dial as has been taught in 0 
Chap. III. late 3. Tig. 1. by dividing a Circle into t 
24 cqual Parts, and fixing a Wire perpendicular t 
in the Ceuler, and it is done, r 
Example. 1 J 
Suppoſe at Wrexham in Denbighſhire, whoſe La- BF 
titude is 53 Deg. 2 Min. a direct North Plane re- 
clines 53 Deg. 2 Min. J deſire to know where this I 
will become an Elorizontal Plaue ? | 
1 
The Operation. F 
Deg. Min. 1 
The Complement of the Latitude at Wrexhamis w=w= — 36 53 
The Plane's Reclination there (which add) is — — — 53 0? 1 


— 


The new Latitude is — — — — — — 90 00 


Laſily, 


W 


—— _— 


— — 


ö 


6—— 
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Laſtly, If the Plane's Reclinatium exceed the Com- 
plement of the Latitude of the Pluce, add them to- 
ether, and that Sum is the new Latitude where 
ſuch a Plane will become an Horisuntal Plane. 

But note, if the Sum exceed yo Deg. take the 
Complement thereof to a Semicirele, or $0 Deg. and 
the Remainder is the new Lelitude, where ſuch a 
Reclining Plane will become {Hor:Sontal. 


Example. 


Suppoſe at Shrewsbury, whoſe Latitude is 52 Deg. 
42 Mi. a direct North Plane reclines from the Lenith 
60 Deg. where will it become an Hor1Sontul Plane ? 

To the Complement of the Latitude of the 'F lace 
37 Deg. 18 Min. add the Planc's Reclmation60Deg. 
and their Sum is 97 Deg. 18 Min. whoſe Complement 
to 180 Deg. is 82 Deg. 42 Min. in which Latitude 
ſuch a Plane at Shrewsbury will become Horizontal; 
therefore draw Hour Lines thereon, as you have been 
taught in making the Hor:z9utal Dial,and they will 
be the true Hour Lines for that Plane and Place, as 
juſt now mentioned. 


The Operation. 
Deg. Mir. 


37 1 
— — — 60 oo 


— — — 


The Complement of Latitude at Shrewſbury is 
The Plane's Reclination there (which add) is 


The Sum (which is to be /ub/raed from the Semicircle) — 97 18 
A Semicircle is (180 Degrees) — — — — 180 oo 
The Sum as above to be /ul/trated — — — 
The ned Latitude — — — — — — 83 42 


Note, That in making of any of theſe North or 
South reclining Dials, you have alſo made (at the 
ſame Time) a direct North or South inclining Dial 
from the Zenith, 26 Deg. | 
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As in the fiſt Variety for Cambridge, you have 
made allo a NH h Dial mclining tothe Elorrzon 26 
Deg. either by drawing of the Hour Lines and olile 
throuch the Center, or by turning the reclining; Dial 
about, por the Flour Line of Six; and then as the 
North Folè is raiſed or elevated upon the Suuth Re- 
cliner, ſo much will the South Pole be raiſed or ele- 
vated above the North Incliner. 


— _ bo — — 


C HAP. XIV. To nale an Eaſt or Weſt 
Reclining * Dial. 


S all North and South reclining Dial-Planes, were 
reduced to new Latilides, wherein they would 
become Hor:Sontal Planes; and thereby made by 
the Directions given in Chap. IV. ſo all DiRzcT Eaſt 
or Weſt Recliuing Dial Planes in any Latitude, may 
be reduced to erect or upright DECLINING Planes 
in another Latitude, and therefore may be made by 
the Directions in Chap. XI. of this Treatiſe; yet I 
ſhall here ſhew, for the young 7yro's Improvement, 
how they may be done mechanically, without any tuch 
Alteration. But firſt,to reduce them to new Latitudes, 


* As in bright or cre Dial Planes there were two Sorts of YVarietzes, 
vt. Erect direct and er. dt Declining; ſo there are two Sorts of Varieties 
of Rec/ining Dial Planes likewiſe ; for ſuch Reclining Planes as do directly 
face either the true E, V. North, or South Points of the Heavens 
are called DiREcT Reclining Planes. 

Again, thoſe Reclining Plunes which do not directly face the ſaid Car- 
dinal Points, but deviate therefrom, . e. face ſome other Points ſituate 
between them, is South-Eaſt, North-Weſt, North-Eajt, are called D8- 
CLINING Reclining Planes, and the manner of drawing the Hour Lines 
upon theſe Dere& and Declining Reclining Planes, affords a much greater 
Variety than there was in the ered? or upright Planes. See Page 20. 


'The 


; 


Cl 


TD 
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7e Rule. 


The Complement of the known Latitude, or Latitude 
you are in, is always the new Latitude, and the 
Complement of the Roc iuation'® is always the De- 
clination in that uew Latitude, in which it will be- 
come an erec? declining Plane. 


And before I proceed any ſurther, it is proper to inform 
you how you ſhall know whether the N or 
South Pole is elevated above any given Plane. 


[1] All Horizontal Planes in North Lgtitude have 
the Norih Pole elevated; but all Horizontal Planes 
in the South Latitude have the Sorth Pole elevated. 


| 2 ] Upon all erect Planes whether direct or de- 
clining, it it face the South, the South Pole is elevated; 
but if it face the North, the North Pole rs elevated, 
as you may the better perceive by viewing the erect 
direct North and South Dials in Plate 11. 

[ 3] Upon all rect Eaſt and [Peſt Planes (let them 


recline ever ſo far) the North Pole is elevated; but 
on their oppoſite Incliners the South Pole. 


[4] Over all North reclining Planes, whether 
direct or declining, the North Hole is elevated, and 
oyer the oppoſite Inciiners the South Pole. 


Laſtly,Over all South reclining direct or declining, 


if the Plane paſs between the Lenith and the Pole, 
the South Fole is elevated, as in the North Pale on 
| their oppoſite Incliners, and if the Plane li- between 


B 
5 
= 
8 
5 


£2 
1 3 
* 


* The R-c/jnation of a Plane is the Quantity of Degrer-s which any 
Plane, on which a Dial is ſuppoſed to be drawn, Isi falls back from 
che truly erect or upright Plane. 
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the Pole and the Horizon, the North Pole is ele- 


vated ; but the South over their oppoſite tncliners. 
Now let it be required to make an Eaſt Dial for 
Worceſter, to rechne 40 Degrees. 
According to the former Method of reducing it to 


new Latitudes, it will be an erect Dial in Latitude 


27 Deg. 47 Min. (that being the Complement of the 
Latitude of Worceſter ) declining from the South Eaſt- 
ward 50 Degrees, that being the Complement 
of the Plane's Reclination. So that if by the Direc- 
tions in the XIth Chapter, you make an erect Dial 
for 37 Deg. 47 Min. North Latitude, declining 50 
Deg. South Haſt, it will bean Eaſt Recliner 40 Deg. 
from the Zenith, in the Latitude of 52 Deg. 13 Min. 
However 1 ſhall here ſhew how to do it mechanically, 


Firſt, You muſt conſider, that the Eaſt and Weſt } 


RECIIN ERS have their Center near the Bottom 
of the Plane, but the INCLINERS of both ſorts 
have their Centers near the Top: And the Eaſt 
INCLINER and Weſt RECLINER muſt have their 

Centers towards the rieht Hard: but the Eaſt 
RECLINER and // eff INCLINER have their Cen- 
ters towards the left Haud. 


Theſe Things being well underſtood, J ſhall now 


proceed to practice. 
Having made choice of your Plaue, as ſuppoſe 


ABCD. Plate 8. Fig: 2. 


For the Subſtilar T ine and Stile's height. 


According to the foregoing Directions, 1 obſerve 
that the Center of this Dial muſt be at the Bottom to- 
wards the Jet Hand: therefore | 1 ] at the Bottom of 


the Plane, draw the Line EF tor the 12 a-ciock 
ll Ss, 
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Line, in which make choice of ſome convenient Place, 
as at G; [2] chuſe G for the Center of the Dial, and 
ſtom G draw GH at ig ht Angles to EF. 3] Then 
* with one foot of the Compaſſes in G, deſcribe the 
Quadrant] K, and by the help of your Line of Chords, 
* ſet off the Tlane's Rec:imation 40 Deg. from L to L, 
and draw the Line GL as loug as you can, A] Alſo 
* ſet off from I to M the Complement of the Latitude 
| of the Place 37 Deg. 47 Min. and draw the Line 
Mas long as you can: | 5| then in any Point at Plea- 
ſure in the 12 a-clock Line E F, chuſe a Point as N, 


and from that Point draw a Line parallel to GH, 


as NO; and through the Point where it cuts the Line 
GM, draw PO parallel to EF; [6] take GQ in 
your Compaſles, and ſet it from G to R, and draw RS 
1 to the Meridiau EF, and it will cut NO, 
in T; 


[7] ſet the Diſtance PQ from G to V, and 
draw VX parallel to TN; |$| take in your Com- 
paſſes GX, and ſet it from T to Y, and draw G Y 


for the Subſtile; [] from Y erect the perpendicular 


YW(take VX in yourCompaſles, and ſet it from Y to 


W) anddraw G W for the Stile: The Triangle GY W, 
repreſenting t he Stile of your Dial, which being erected 


perpendicular to the Plaue, upon the Subſtile GY, 
ſhall give the Hour by the Shadow of its uber edge. 


For the Hour Lines. 


[1] Chuſe a Point at Pleaſure in the Sub/tile & V, 
as at a; through chat, at right Angles thereto, draw 
the Line ba, as long as you can; ſet one foot of the 
Compaſſes in a, viz. the Point where the Line ba 
cuts the Syyſt;le, and take the neareſt diſtance to the 
otil-'s height; let one foot reſt in a, and turn the 
other to A in the Subſtile, and on & as a Center de- 

{cribe 


CY 

_— 
— 

ad 
CA 
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ſcribe the Sc micirclè (or a hole Circle if you pleaſe), | 
[2] Lay a Ruler to the Center of the Circle at A, 
and to d, that is, where the Line h à cuts the 12 4. 
clock Line GF, and where the Ruler cuts the Circle, 
there you are to begin to divide it into 24 %a Parts: 
a Ruler laid to AF, and to the equa/ Parts in the Cir- 
cle, will cut the Line ha into unequal Parts, where 
makeMarks *** Laſtly, A Ruler laid to the Center 
of the Dial at G, and to thoſe Marks *** in the Line 
ba, will be the true Hour Liues required. 


The Line & F being the 12 a-clock Line, you muſt 
place 1 2 at the end, as you fee inthe Figure, and the reſt 
11. 10. 9. 8. 7. 6. and then your Dial is finiſhed, } 


N. B. In drawing this Dial, you have made three 
more; for if it is turned utſide down, then it is a Weſt | 
Dial inclining 40 Degrees, with this Alteration only, 
that where 11 h ſtands youmuſtplace I, and 2 where 
10 is, Sc. and conſequently the Subſtile will then be as 
much on the right Hand, as it is noc on the left. 


If it were drawn upon ozled Paper, the hac ti. 
would be a VHeſt Dial, rechning 40 Deg only the 
Figures 12. 10. 9. Sc. muſt be 1. 2. 3. c. 


Laſtly, If the 12 a-clock Line & E be turned up- 
wards, the back-/ide will be an Eft Dial incliuing 
40 Deg. and the Figures muſt remain juſt as they are; 
only the Subſtile muſt be as far to the left Hund 
of the perpendicular G H, as it is ao on the right. 
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CHAP. XV. To make a North or South 
Declining * Reclining or Inclining Dial. 


Plate 9. Fig. 1. 


HES E Dial Planes cannot be reduced to new 
Latitudes without the help of Trigonometry, 
therefore I ſhall proceed Mechanically. 
Take for an Example a Plane at Edinburgh, de- 
clining from the South, to the Eaſt 30 Deg. and re- 
clining from the Zenith 25 Deg. 


Firſt for the Stile. 
[1] Draw the Horioutal Line AB; [2] make 


choice of any convenrent Place in the Line AB, as C, 
for a Center, and draw CD. [3] With your Line of 
Chords of 60 Deg. draw the Quadrant EF. 4) Take 
the Complement of the Latitude of Edinburgh 34 Deg. 
3 Min. from your Line of Chords, and tet it from E 
to G, and draw the Line CG as long as you can.| 5\ 
Take the Plane's Declinatiun 30 Deg. from your 
Line of Chords, and ſet it from E to H, and draw the 
Line CH, as long as you can. |6 | Take the Incli- 


nation of the Plane25 Deg. from your Liue of Chords, 


and ſet it from E to I, and draw the Line Cl aS long 
as you can. |7| Make choice of a Point in the Line 
AB as K, and draw KL parallel to CD, and it cuts 
the Line CG (the Complement of the Latitude) in 


M, and thro' that cu draw MN parallel to AB, + 


* ThoſeDial Planes that Yan towards you when you ſtand before them 
are called Inclixing, and thoſe that lean from you are called Reclining ; and 


Declining, Reclining or Inclining Dials, are thoſe whoſe Planes neither 


face directly any ofthe four Cardinal Points; nor are they either perpen- 
dicalar or parallel to the Hari gon. 


- - 4 
—_—_ TT. — - 4.4 - — 
_ 
8 - * — 
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and it cuts the Line of Inclination Clin P. [8] Take 
CP, and ſet it from C to Q, draw QV parallel to 
AEB. [o] Take RP in your Compaſſes, and ſet it from 
CtoS, and draw 8H 1 to AB, to cut the 
Line of Declination CH in H. [10] Take CK in 
your Compaſſes, and ſet it upon the Line of Decli- 
nation from C to T, and draw ET parallel to AB. 
[11] Take ET in your Compaſſes, and ſet it from 
Q to X, and draw XY parallel to CD. [12] Now 
take in your Compaſſes the diſtancè SH (that is from 


CD to the Line of Declination) and ſet it from Q 


to Z, and draw CL for the Meridian Line, or Hour 
Line of 12. [13] Take in your Compaſſes the diſtance 
CS, place one Foot in E, and make a Mark where 
the other Foot falls at a. [14] Take Ca, and ſet it 
from C to h upon the Line of Inclination, and draw 
bd ef to CD. [15] Take in your Compaſſes 
C 4, carry that extent, and ſet oe Foot of the Com- 
paſſes in X, and the other will give e, draw Ce for the 
Subſtile, frome erect the Perpendicular e f. 16 Take 
6d, and ſet it from e to f, and draw the Line Cf for the 
Stile, ſo ſhall the Triangle Ce f be the Stile to be 
erected Perpendicular to the Line Ce the Subſtile. 
The Side Cy, being parallel to the Axis of the World, 
and by itsShadow is determined the Hour of the Day, 


For the Hour Lines. 


[1] Chuſe a Point in the Subſtile Ce, as g, thro? 
which Point, and at right Angles to the Subſitle, 
draw the Line gh. [2] Set one Foot of the Compaſſes 
in g. and take the neareſt Diſtance to the Line Cy, 
and turn that + oot about to Æ; upon & with the 
Diſtance Mg, draw the Equinoctial Circle, or ſo 
much of it as will ſuffice to bring the Hour Lines up- 

ON 
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on the Plane that you have occaſion for. [3] Lay a 
Ruler to the Center at M, and to i, that is, where 
the Line h 7 cuts the Meridian or 12 a-clock Line; 
and there begin to divide the Equimottial Circle into 
24 equal Parts; a Ruler laid to A and to tholeeguat 
Parts, will divide the Line hzh unequally, and give 
the Places thro which the Hour Lines muſt paſs : 
Laſtly, Lines drawn from the Center of the Dial at 
C, thro' thoſe Marks in the Line hz, ſhall be the 
true Hour Lines of that Dial; which Number as 
you ſee done in the Figure. 


Note, Tou may draw your Dial with Charcoal or 
Black-lead (that is, the Preparative Work) that it 
may be taken out when you have put on the Hour 
Lines, /o that nothing may appear but what is 
really uſeful. 


All other Declining Reclining Dials are made by 
the ſame Direcl;ons that are given in this above, 
only by changing the Figures, &c. 

As Secondly, The Incliner, Declining from the 
South IFeſitward, is made by the ſame Directious, 
only the adraut muſt be drawn on the other ſide 
towards A, which may be beſt conceived by ſuppoſing 
this Dial to be drawn on oz/ed Paper; and looking 
thro* the Paper, that which on the right ſide of the 
Paper was an Iucliuing Dial, declining from the South 
Eaſtward, will be an Inclining Dial, declining from 
the South II eſtcward. | | | 

Thirdly, A North Declining Eaſt Recliner is the 
fame with a South Decliner Eaſt, Reclining from the 
Zenith, only the Horizontal Line muſt be at the 
Hottom of the Dial; and alſo the Center of the Qua- 
arant (which is the Center of the Hour Lines) muſt 
be above the Line AB, and towards the /eft Hand; 
E 2 and 
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and may be repreſented by a South Declining Eaſt 
Recliner, turned Bottom upwards, with the ſame ſido 
towards you as before, 

Fourthly, A North Declining Weſt Recliner is the 
ſame with a South Declining Weſt Incliner, only (as 
before) the Horizontal Line AB, muſt be at the 
Bottom together with the Center of the Dial, and the 
Juadraut muſt be above the Line, and towards the 
rieht Hand, and may be repreſented by the Dial al- 
ready deſcribed, if imagined to be done upon oz/ed 
Paper, and ſeen thro”, being turned Bottom upwards, 


N. B. The Hours on the North Dials muſt be num- 


bered the contrary way to thoſe of theSouth Dials. 


—_— 
i. * — 


CHAP. XVI. To make a Reflective Dial. 


Plate 9. Fig. 2, 
HIS Dial will ſhew the true Hour of the Day 


by Reflection on a Ceiling, where the direct 
Beams of the Sun can never come, and it will repre- 
ſent the Sun's Motion, as truly and regularly within | 
the Houſe, as his natural Motion is without, provided | 
the Window open to the Southward, or ſo that the 


Sun might ſhine in or near it. 


Theſe forts of Dials are grounded upon this Prin- 
ciple in Opticks, viz. that the Angle of INCIDENCE | 
ig equal to the Augle of REFLECTION: that is, 
whatever height the Sun be at any Time, the /ame Þ 


height has the reflected Spot upon the Ceiling. 


Rel tive or refieFing Dials, are made by a little piece of Looking- 1 
Glaſs duly placed, which reflect the Sun's Rays to the top of a Ceiling ÞÞ 
where the Dial is drawn, NM. B. The Piece of Glaſs ſhould be as thin 


This Þ 


as it can well be ground, 


A 0 £0 
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This being underſtood, it is eaſy to draw Hour 
Lines upon the Ceiliug of a Room, or upon any 
other Place though never ſo Irregular; and that the 
Hour by the help of a Piece of a Looking-Glaſs fixt 
Hlorizontally in a Window, or ſome other convenient 
Flace for that Purpoſe, may be truly known. 


To place the Glaſs. 

[1] Having then made choice of a//7ndow towards 
the South, that ſo you may have as much of the 
Morning and Afternoon Sun as poſſible, take ſpecial 
care to fix your Glaſs Horizontal, otherwite your 
Work will all be ſpoiled. 

N. B. All Great Circles, as Eauinotia! and Hour 
Circles, are ſtreight Lines, and the leſſer Circles, as 
Tropicksand other Parallels of the Sun's Heclination, 
are * Gonick Settions: and that this Dial (when drawn) 
is no other than a Horizontal Dial tor the /ame 
Latitude iuverted, Plate 9. Fig. 2. 


To dra; the 12 a-lock Hour Line. 


[2jHaving then placed a Piece of a Looking-Glaff, 
about the b1gne/$ of a 97xpence, marked thus © in the 


tigure. Over this Glajs hang a Plumò Line at 12 


a-clock, this String will caſt a true Meridian Line (i. e. 
it is the true 12 a-c/och Flour Line) upon the Floor. 

Or if you think that way too difficult, you may 
find a 12 a=clock Line as J have taught in Chap. IV. 


page 19and 20. This being done, the-1 2 a-clock Line on 
| the Floor, is to be transfer'd to the Creling, which 
may be 
one held over the Glaſs ©, and the other held over 


perſormed hy the help of 7wo Plumb Lines, 


A Cone doth ſomewhat reſemble a Sugar Lua and being cut any 


= where Sope-rwiſe is called a Conic San. 
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the other end of the 12 a-clock Line at A, at the 
other end of the Room; by ti is means you will have 
tuo points on the Cieling, juſt over your 12 a-clock 
Line on the Floor, to which two Points on the Grel- [ 
ing ſtretch a Line blacked withLamb-black and Oil,, 
and holding it faſt at both Ends, (as two Sawyers or! 
Carpenters generally doa CHALKEDL INE) ſtrikethe | © 
black 12a-clock Line onthe Cieling, repreſented by AC.“ 


To draw the Equinoctial. 


[3] Make the Angle BS P, equal to the Comple-| © 
ment of the Latitude of the Place, as ſuppoſe at Orm/-F © 
kirk 36 Deg. 30 Min. which you muſt do by a String, Þ © 
held one nd to the Glaſs ©, and the other to the | 
Crieling repreſented by Bo, and applying the Edge} 
of your dran, till you find the String and Plum- * 
met, cut the Limb at 36 Deg. 30 Min. thro that! 
Point of the 12 a-clock Line; at B the Equinottial 
Circle muſt paſs, which draw at right Angles to the 
12 a-clock Line AD, and it is a /{rezght Lineas you 
lee in the Figure. 


To draw the Tropick of Cancer. 


[4] Then, becauſe the Sun's greateſt height at 121 
at Noon, at Ormskirk is 59 Deg. 59 Min. make the} 
Angle DO equal thereto by help of your Qν⏑ν 
drant and String as before: 10 is the Point D, the 
Point in the 12 a-clock Line, where the Tropick of 
Cancer muſt paſs, which, becauſ: it is a leer Circle 
of the Sphere, it is not a ſtreight Line but a Curve, 
Which muſt be drawn by help of Table VI; (that is, | 
by having the Sun's height at every Hour the 21ſt 
of 7une for the Latitude of your Place; ) ſo with an | 
en hand,youmay draw the Tropick of Cancer GD 75 | 
* 1 6 | 0 
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To draw the Tropic of Capricorn. 


De] Becauſe the Sun's /eaſt height at 12 at Noon 
at Ormskirk is 13 Deg. 1 Min. make the Angle AOP 
equal thereto, by help of your Quadrant and String, 
ſo ſhall A be the Point in the 12 a-clock Hour Line 
on the Cieliug, where the Tropick of Capricorn muſt 
paſs, and muſt be drawn by the Table of the Sun's 
Altitude at every Hour, upon the 21ſt of Decem- 
ber as above directed, ſo that © D repreſents the re- 
flected Ray on the longeſt Day; © B, when he is in 
the Equinoctial, that is twice à Tear, viz. on March 
22d, and September 21ſt, and © A repreſents the 
reflected Ray on the ſhorteſ! Day. 


Ze draw the Hour Lines. 

[6] With any convenient opening of your Com- 
paſſes, draw the Semicircle © LM, and divide it in- 
to 12 equal Parts, becauſe 1 5 Deg. in the E4quinoc- 
tial is equal to one Hour in Iime, as by Table III. 

Hence, becauſe the Center of the Dia doth not 
fall in the room, but out of it in the open Air at O, 
for which Reaſon (before the Hour Lines can be drawn) 
you muſt find the Angle that each Hour Line makes 
with the 12 a-clock Hour Line, their Complements 
are what they make with the Equinoctial; this is 
eaſily done by Calculation, but becauſe have through- 
out this Treatiſe laid that Mcthod aſide, and kept 
ſtrictly to a Mechanick Method, your beſt Way 
will now be to draw an Horizontal Dial for the 
Latitude of Ormskirk, which is 53 Deg. 30 Min. 
as has been taught in Chap. LV. and with your Com- 
paſſes and Line of Chords meaſure the Angles that 
the Hour Lines make with the Meridian, and ſet 
them down as followeth. 
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8 Then with your Quadrant lay 
it to the 12 a-clock Hour Line, 
and make Anglesthere upon the 
% of Creling equal to thoſe in the ſe- 
"1:7 52] cond Column; or elſe you may 
47 51 13} lay it to the Equinoctial Line 
19133 41] on the Cieling, and make the 
| 6 % 5oloo col Hugles of every Hour equal to 
2 X thoſe in the hid Column of this 
Table, and by the help of your b/acked String, as 
before directed, draw the Hour Lines upon the Crete 


ing, which ſhall be the true Hour Lines required. 
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Another I ay to «raw the Hour Lines. 


Or if you think this way tog tedious,” when you 
have your Horizontal Dial fitted to your Latitude, 
place the Center of your Horizontal Dial in the 
Center of the Glaſs, and fix a Thread in the Center 
of the Dial; lay the Thread ſtreight over every 

our of your Horigontal Dial, faſten it at the other 
fide of the Room; and ſo transfer them to the Cieling, 
as was ſhewn in drawing the 12 a-clock Line from 
the Floor by help of the Plumò Lines; thus have I 
given you two Methods by which you may draw the 
Hour Lines on the Cieling, which J lcave to the 
judicious Practitioner to make ute of which he pleaſes, 


How to make a Table for drawing of the Hour Lines. 

The framing of a Table of the Angles that the 
Hour Lines make with the 12 a-clock Hour Line 
and Equzinoctial, is made after this manner, vis. 
Suppoſe I would meaſure the Angle Do P in Plate 
9. Fig. 2. Take your Compaſles and extend on the 


Ling of Chords from the end of the Line at, Ota 6 Q 


Deg 1 


FWW 


kd 


1 


Chap. XVII. Of Refracted Dias. 5 7 


Dog. with that extent ſet one foot in ©, and draw 


the Arch PD; take the ſaid Arch PD in your Com- 
paſles, and apply it to your Line f Chords, and you 
will find it to contain 59 Deg. 59 Miu. and ſuch is 
the Angle Do P. And after the tame manner is any 
other Angle meaſured, 


— — 


— 
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CH AP. XVII. Zo make a Refracted* Dial. 


F OR this purpoſe you muſt have in readineſs an 
Horizontal Dial forthe Latitude of your Place, 
and then ſtick up a Pin, or MI ire, or aſſign any Point 
in any hollow Bowl, or Diſh, toſhew the Hour, and 
make that the Center of your Horizontal Dial; then 
fix upon any Place on the Edges of the Bowl, or 
Di/h, for the 12 clock Hour Line, and transfer 
the reſt of the Hour Lines from the Horizontal Dial 
to the Edge of the Bowl; and taking away the Ho- 
riZontal Dial, hold up a String from the End of the 
ſaid Pin faſtened thereto, over the 12 a-clock Hour 
Line equal to the Latiiude of your Habitation; and 
this is done by applying the Edge of your Quadrant 
to the String, till it cuts the Latitude of the Place 
upon the Limb thereof. | 

Then with a Candle, by bringing the Thread to 
caſt a Shadow on any Howr Point, juſt before marked 
upon the Edge of the Botul, that Shade in the Bowl 
is the Place to which the true Hou, Line muſt be 
drawn; and if the Bowl be full of Vater, or any 
ether Liguor, when the Hour Lines arc drawn, it 


* Refraed Dial: are ſuch as ſhew the true Hour only by means of 
me re/racting tranſparent Fluid, ſuch as Mater, &c. 
| will 
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will never ſhew the true Hour by the Shadow of 
the Top of the Pin, but when the Bowl is filled 
again with the fame Liquor. 


For more particular Satisfaction, ſee my 4/renomy under the Word 
Refraction, Vol. I, Page 38. 
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CHAP. XVIII. Zo nale a Globe Dial. 
Plate 10. Fig. 1. 


HTS Dial is drawn upon a lid Ball or Globe, 
and ſhews the Hour of the Day without a Stile 
or Gnomon. 

The manner of turning round Balls, is well known 
to Work men; but if a large Stne Ball is to be made, 
that cannot be turned becauſe of its eight. 

You muſt therefore in the firſt Place form it glo- 
bular with a Chiſſel, and then take a wooden or braſs 
Semicircle (as in Fig. 2.) of the /ame Diameter, as 
you deſign your Ball (the bigger the better;) this 
being done, turn the Semrcrrele about the Ball, and 
take away all the Superſluities with a Raſp, until 
the Semicirele every where, and every way, juſt 


touches the Superficies thercof; afterwards make it 


{mooth with a Pumice Stone, or Sea Dog's Fiſh Skin, 


For the Circles of the Sphere. 


The Globe being thus finiſhed, and ſet in your 
Garden upon a Pedeſtal, as Figure 1, proceed todraw 
thereon the Circles of the Sphere (by help of a Pair 
of /pheric Compaſſes, or a Semicircle that juſt fits 
the Globe) as AB the Horizon, IN the prime Ver- 
tical, 10 ſhall Z be your Zenith, and N your 3 4 
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Draw PS for the Earth's Axis to any Latitude, as 
ſuppoſe that of Dublin 53 Deg. 16 Min. ſo ſhall P 
be the North Pole, and S the Squth Pole of the 
World. Make ZL equal to BP, and draw A & for 
the Equinoctial, which divide into 24 equal Parts, 
and draw the Hour Circles or Meridians all meet- 
ing in the Poles of the World. 

Your Semicircle being divided into 180 Deg. and 
numbered as you ſee in Fig. 2. mark 23 Deg 29 Min. 
from the Equinoctial at M. to and F, and draw 
SD for the Tropic of Cancer; and F vs for the Tro- 
pic of Capricorn; alſo from the Poles at P andS mark 
(by help of your Semcircle) 23 Deg. 29 Min. and 
draw the two Polar Circles; 12, 12. Laſtly, Draw 
Ss for the Ecliptic, and thereon place the 12 0275s 
of the Zodiac, beginning at the Equiuoctial, where 
the Ecliptic cuts it with ; at zo Degrees further, 
place v, at zo Degrees from that, put i, at 30 De- 
grees more, put &, which will be where the Eclip- 
tie cuts the Tropic of Cancer, and fo on, at every 30 
Degrees in the Ecliptic, place the Sigus in order 
thus, NMR I N K. I have omitted them in 
the Figure to avoid Conſuſion. 


For the placing of the Hours. 


The Hours muſt be numbered in the EquiriotTial, 
(lacing 12 at the Eaſt and Weſt Points of the Ho- 
rigon, and 6 upon the Meridian, Then becauſe one 
half of the Globe (nearly) is illuminated when the 
— ſhines, and the other half remains in Darkneſs, 

nd fo the Extremity of the Light ſhews the Hour 
n two oppoſete Places. 
If morcoyer the azferent Countries on the Earth's 
uperfictes, as likewiſe the principal Cities were laid 
gown upon the Globe, according to their tue Lati- 
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tudes and Longitudes, yor. may diſcover any Mo- 
ment the Sun ſhines upon the tame, by the zIlumz- 
mated Part thereof, what Places on the Earth are 
eulig htened, and what Places are in Darkneſs. The 
Extremity of the Shadow ſhews likewiſe what Places 
the dun is Niſeng or Setting at; and what Places 
have long Days; theſe with many more curious 
Problems are ſeen at one View, too many to be 
enumerated 1n this Place. 

This Dial is the 75 natural of all others, bo- 
cauſe it reſembles the Earth ilſelß, and the exact 
manner of the Sun's ſhining thereon. 

Note, You may draw as many Parallels of De- 
clination upon it as you pleaſe, by the Table of the 
Sun's Declination. See Table J. 

Alſo if two Wires be put in, one at P and another 
at 8, and 12 at the Meridian, and the Hours nuns 
bered as you ice, that Wire at P, will give the Hour 
in the dummer, and that at S the Hour in the / iuter. 


CHAP. XIX. Jo make a Croſs Dial, a Sta 
Dial, and a Window Dial. 


Plate 10. Fig. 3. 


A Croſs Dial is that which ſhews the true Hour 
of the Day, without a ö tile, by the Shadow of, 
one Part of the Dial itſelf, appearing upon another, 
Part thereof. 
There is one of this ſort of Dials near the Southe 
Meſt Corner of Middle Moorfields, London.“ 


"91 
* The 1»/crip/ion upon this Dial being cut in Jen, and expoſed ta 
the Weather, it is ſo defaced, that it required much Pains and Art to 
render it legible, and therefore I defire the Reader's Excuſe for pre- 
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For the making of this Sort of Dial. 


You need haye no regard to the Latitude of the 
Place, tor that is to be conſidered in the placing, and 
not in the making of it. 

[1 | In order to which, prepare a Piece of // vod or 
Stone of what Size you pleaſe, and ſhape it in the 
Form of a Croſs, ſo that ab, bc, cd, de, e h, hi, ih, 
A, Im, and ma may be all equal: ef, may be more 
than double to ae: that in London is 25 Inches, and 
5 Tenths of an Inch long from à to f, and a m is 4 
Inches and 8 Tenths, ef 15 Inches and 8 Tenths, and 
the Depth or Thickneſs is 6 Inches, 8 Tenths. This 
premiſed: 

2] Set one Foot of your Compaſſes in e, and draw 
the Arch or Quadrant hu, which divide into fix equal 
Parts, for fix Hours, becauſe it is a Quarter of aCt;- 
cle; lay aRuler from the Center e, and draweo,ep,ec 7. 

[ 3 | Now the Potion of this Dial being ſuch that 
its End a min, muſt face the South, and the upper Part 
of it to lie parallel with the Lonumottial, the Sun at 
12 a-clack will ſhine juſt a/ong the Line aband ml. 
Therefore you mult place 12 at Y and /, then it is 
Plain that from 12 to 3 the Shadow of the Corner 4 
will paſs along the Line bc; therefore take from the 
Ruadrant juſt now drawn hu the Diſtance Go, and 
let it from 12 to 1. 

[4] Take alſo hp, and ſet from 12 to 2, þ4. being 
equal to bc, at c place 3, where the Shydoiy of the 
Corner a goes quite off the Dial at c, or 5 in the 
Afternoon; but then the Shadow of the Corner i, 


ſerving it. Thi Dial was placed here as a Boundary of thePariſh of St. 
Stephens, Coleman-Street, in the memorable Near 1705, and in the fit, 
Tear of the glorious Reign of our moſt gracious Sovereign Duren ANNE, 
won GOD long preſerve. Robert 'Irevitt, Painter, Fecit.“ 11 
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will come on the Side hg at 4, or 3 a-clock, where 
place the Figure 3; at p4, at 05, and at 56 in the 
very Corner: becauſe at 6 the Sun will ſhine right 
along the Line zh; place 6 alſo at the Corner l, be- 
cauſe the Sun at 6 ſhines r:g/t along the Line Ik, and 
from 6 till 9 (if it be in a Latitude where the Sun 
continues up ſo late at Night) the Shadow of the 
Corner at & is paſſing along the Line Im. 

I] Therefore take in your Compaſſes the Diſtance 
ho, and ſet from 6 to 7. 

[6] Take hp, and ſet from 6 to 8 along the Line 
Im; and the Diſtance hq is equal to I m; therefore 
at the Corner in, place 9, becauſe the Shadow of the 
Corner k, goes 75 the Line Im at 9. 

7] Then for the Morning Hours the Shadow of 
the Point c will enter upon the Line 46 at the Point 
a, juſt at 3 in the Morning; therefore draw Lincs 
from 7 and 8 in the Line Im, which let be drawn 

parallel to am, and having placed 3 at the Corner a, 
place 4 right againſt 8, 5 againſt 7, ſo will 6 bein 
the Corner b, becauſe at 6 the Sun ſhines juſt along 
the Line cb, and from 6 till 9 the Shadow of the 
Point d is paſting along the Side ef. 

[8] Therefore having placed 6 in the Corner e, 
draw Lines from the Points op q, parallel to d i, and 
at thoſe Points put the Figures 7, 8, 9, for when the 
Shadow of the Point d comes to 9, the Shadow of 
the Point mis at the Point &, and from 9 to 12 the 
Shadow of in paſſeth along the Line 4}, and at 12 
the Shadow of m, is come to J. 

[] Therefore take the Diſtances ho, hp, hq, and 
ſet them from /, to 11 and 10, the Diſtance hq being 

Juſt equal to 1k, and thus is the Dial finiſhed. 

The Sun as it goes off from one Part of it comes 
on to another Part thereof; ſo that the Time * 
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Day may always be found upon ſome Part or other 
fit, when the Sun ſhineth. 

The Reaſon why theſe Dials require Thickneſs, as 
ell as other Dimenſions, is, becauſe being placed 
parallel to the Equinoctial, the Sunſhines upon the 
per Face all the Summer, and on the longeſt Day 
elevated 23 Deg. 29 Min. above the Plane of the 
Dial, and con/equently the dhadow of à will fall at 
Noon in the Line ab, and not in the Foint b, but at 
In Angle of 23 Deg. 29 Min. therewith, (that being 
the Sun's greateſt Declination on the longeſt Day.) 
And on the ſhorteſt Day the Shadow of a, will be 
else the Plane or Line ab, and make an Angle of 
E; Deg. 29 Min. 

This Dial is univerſal, for when you have made 
nc, according to the above Directions, there is no- 
thing to do but to fix it in e Garden, Sc. by help 
pf your Quadrant, to the Elevation of the Equinoc- 
Val, or Complement of the Latitude of your Habi- 
dation, and ſo that the Side 26 may exat7ly face the 
With, | 

| If you would place this Dial in any Place with 
Ve Polar Circles, you muſt then make all the Exds 
ef an equal length, vis. e f, Kc. equal to ab; other- 
ye, the Shadow would quit one Side before it comes 
dn another, as you may the better perceive by view- 
gs the Figure in Plate X. Fig. 3. 


Of the STAR DIAL. 


Plate XB. 


| This is an Equinoctial Dial, made in the Form of 
Kar, having eight Rays or Points, but no Stile, 
he Thickneſs of the Ends of the Rays (being per- 
5 pendicular 
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pendicular to the Surface of the Dial) performing the 
Office of the Stile in a common Equinottial Dial, by 


caſting their Shadows on the Sides of the Rays gt 


Points. 


The only Dial we have ſeen of this Kind is of the 
following Dimenſions. The Radius of the outer jm, i 


ginary Circle PS (Plate X B. Fig, 2.) is 7 Inches, and 


that of the inner Circle P x, 2 Inches and 1 quarter; 
and the Thickneſs of it 2 Inches and a half. But in 
order to aſſiſt the Reader's Imagination in forming: 
true Idea of this Dial, we have given a perſpectiu: 
View of it on Plate XB Fig. 1. in which the H;u/ 
Lines on the Rays S NL IG are diſtinctly ſeen; and 
the ſame is to be underſtood of the other Rays, whoſe 
Sides cannot be ſeen in this View. Note, the ſame 
Rays in both figures are marked with the ſame Letters, 


The Conſtruction of this Dial is the /ame with 


that of the Equinoctial Dial, explained in Chap III 
Page 15. The only Difference being, that inſtead offi 
one Stile, which is there placed in the Center of the 


Dial, the End of each Ray performs the Office of 4 


Stile, and therefore the e is properly a Com po- 
ſition of eight Dials; ſome of theſe Stiles ſhew on: 


Hour, and ſome another. Thus the Stile, or End ef 
the Ray S, will, in the Morning, caſt its Shadow on 
the Side of the Ray A, and there ſhew the Hour: 
8, 9, 10, 11; at Nom it will caſt zo Shadow; but 
in the Afternoon its Shadow will be projected on the 
Side of N, and ſhew the Hours 1, 2, 3, 4. The Hlile, 
or End of the Ray A, will, by caſting its Shadow 
againſt the ſide of C, ſhew the Hours 11, 12, 1, 2. 
At three it will caſt no ſhadow; but afterwards its 
Shadow will be projected on the ſide of 8, and there 


ſhew the Hours 4, 5, 6, 7. The ume is to be un 
derſtosd 


Chap. XIX. Of zhe Star Dial. 65 
derſtood of the reſt of the Rays, and is ſufficiently 


plain from the Figure. For as the ez9/t Rays are at 
equal Diſtances from cach other, they face the Night 
rincipal Pomts of the Compaſs. That is, the Ray 
S faces the South, A the Sonth-IFeſt, C the Iſt, E 
the North-IF eſt, G the Numth, T the North-Eaſt, L 
the Eaſt, and N the S9uth-F2ft. And as the Sun is, 
with regard to the #4719 ial, diretily South at 
Noon, South-FF eſt at three, Il eſt at fix, North-IFeſt 
at nine, North at midnight, North-Eaſt at three in 
the Morning, Eaſt at fix, and Sorth-Eaſt at nine; 
therefore the Rays reſped ing thoſe Points, will then 
caſt no Shadow. That is, the Ray L at // in the 
Morning will caſt no Shadow, both Side of the Ray 
being at that Time equally illuminated. The tame is 
to be underitood of all the reſt. 

In order to conſtruct this Dial, divide the cuter 
Circle 8, C, G, L, (Plate X. B. Fig. 2.) into eight equal 
parts, and having deſcribed a tmall concentric Circle 
Px H, draw the ezghtifauys 8, A, C, E, G, I, L, N, as you 
icc in the figure. Then make choice of one of the 
Rays to ſacc the South, which in the Figure is that 
marked 8. On 8, the Point of this Rav, with the 
Radius of your Linc of Chords, detcribe a Circle, as 
aghf; then will Sa be the nerjdiau Line. From 
4 ſet off 15 Degrees both ways towards Y, and alto 
from & to c, from c to 4, and from 4 to v, From 8, 
through 6,c,d,e, draw Lines both ways, till they cut 
the Sides of the next Kays A and N, which will give 
the Hour Lines. Thoſe on A, becauſe to the Weſt— 
ward of the Meridian Line, will be 8, 9, 10, 11, and 
thoſe on N, being to the Eaſtward of it, 1, 2, 3, 4. 
The very ſame Method muſt be purſued with regar: 
to the reft of the Rays; oblcrving that all their 
Meridian Lines maſt be parallel to the firſt, 8 a. 

F Thus 
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Thus A B is the Meridiau Line of A, CD of C, EF 
of E, GH of G, TK of I, LM of L, and NO of N. 
Having thus found the Places of all the Hour Lines 
on the /rgjecion, transſer them to the correſpondent 
Rays of the real Dial, and draw Lines perpendicular 
to the Surface, or parallel to the Ends of the Rays, 
which will be the Hour Lines required, as you lee in 
thePer/pettiveView of the Dial on Plate X. B. Fig. i. 

Having thus transfer'd the Hour Lines from the 
Projection to your Dial, nothing remains but to fix 
it in a true Poſition, That is, to fix it ſo, that its 
Surface be parallel tothe Equinoctial, and the Ray 
S point directly to the South, or to the Sun when 
he is im the Meridian. This Poſition is the lame with 
that of the Equinoctial Dial, deſcribed in Chap. III. 
Page 15, where the Reader will find ſufficient In- 
ſtructions for this Purpoſe. 

Thus having in the foregoing Work ſhewn how 
to make all manner of uteful Dials, L think it only 
remains now to ſhew how 


To make a WINDOW Dial. 


By this Dial, you may know the Hour of the 
Day tho' the Sun doth not ſhine out bright, but 
appcars ever ſo little thro* the Clouds: And ſo you 
may in the Nigh: by the Stars, and Moon. 


If your Window face any Point of the Compaſs F 


(acar the South is beſt) then find its Declination, as 
has been taught in Chap. X. then procure a large 
Sheet of thick writing Paper, and thereon make the 
Draught of your Dial (as taught in Chap. XI.) which 
done, either with //ax or a few ſmall Nails, faſten 
your Paper Draught to the Plane (which I ſuppoſe 
to be made ready for that Purpoſe) upon which you 
deſign to draw the Dial. Having placed the Center 
of your Paper Dial inthe very Placè where you deſign 

to 
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to fix the dt ile in the Plane, there faſtena String, and with 
this String (or auler) transfer the Hour and Quarters 
from your Taper Draught upon the / iudoc. And this 
you will find to be a very caſy, expeditious, and exact 
Way of drawing the Hour Lines and Quarter upon any 
Plane whatſocver. Then get an Iron Nodabout theThick- 
:e/s of your Hour Lines, and nail it to the Window Frame 
exattly in that Place where the Center of your Paper 
Draught was placed, and ſet it to the Latitude of your 
Place by hel pof your Quadiraut, which is done by put- 


, On, 


As ing that Edge of it to the Stile whereinthe Sights are, 
4 and raiſing the S/ higher or lower till the Thread cats 
" the Limb in the Degree of the Latitude of your Place, 
I and there faſten ĩt ati Augles over the oͤuuhſtilè Line. 


You may put Figures (orany Marks for yourown In- 
ſormation)to the Hour Lines, and thus is yourDial finiſh= 
ed: and, how pleaſant this will be, to ſit in your Houle, 
„ eto ſee the Timeof the Day that the Sun ſhines upon 
de Window, will beſt appear from the Dial when thus 

made: ſince at any Time when you can tee the Sun juſt 

thro' the Clouds, you may then tell the Hour of the Day 
as well as if it ſhone ever /9 6r12ht; for look thro' the 
| [Findow, and take the Stile between your Eye and the 
Fun, and at the ſame Time you'll ice the Hour where the 


true Hour of the Day. 4//9,inthe Night you may dothe 
ame by any known St.4r,by firſt knowing the Time the 
dtar will be upon the Meridiamoròouth, and asmuchasit 
wants ofthe South by the Dial ſibſtracted fromthe Time 
of Saut hiug, gives the true Hour of the Night, but if it be 
Paſtthe Southhʒ by the Dial, ada ſo much to the Time of 
gut hing, and you have the Time of the Rig Hr. The fame 
Method is tobe ud for the Time of the Night by 
the Moon. 


This Method of trans/orrins the Hour Lines from your proper draught, 
s what you may uſe in making of any Dial, which I recommend as 


being moſt practicable. 


| Sle's ſhade will fall upon the Windo , and that is the 
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TABLE-L — 

A TABL AH of the Sun's Declination exactly calculated for me 
| Year 1754, which (for the Uſe of Dialling) will ſerve 
| for this Age without any ſenſible Error. 

=P | Jan. | Feb. | Mar. | April | Maj June 
| D. 0. MU. MD M. 0 MID. M 
123 Soo 178 02 78 30 4N 37] 5 Nos 22 Nos 
32 836 45% 7 i ogalig 28 1 
3122 49016 27] 6 44| 5 23/5 43022 21 
4122 43/6 09 6 21| 5 4616 01022 28 
5622 3616 5105 586 oght6 18022 35 
62 29115 3205 346 3116 35/22 41 
17122 22015 1405 1166 54/16 g2j22 47 
8022 14/14 55} 4 48] 7 1617 Ob|22 53 
922 o5j14 36| 4 24| 7 397 24/22 58 
4] ASE) SL 6d Bll Bedi) of WY, 1} ol 
11%ſ21 47/13 50] 3 37]8 23]t7 56/23 07 
ht 37119-2301 3 141.9 4519 8$1j23+11 
13421 27113 16] 2 309 of|18 26023 15 
141 16012 56] 2 27] 9 28 18 40023 18 
15[21 05312 25] 2 030 gots 55123 21 
16% 20 54/12 15] 1 39/0 1119 99023 23 
1720 4211 541 15ʃt-to 32019 22123 25 
11820 30ſt 330 3210 5319 360023 26 
19070 1811 1100 281 1419 48123 27 
20/20 0510 gol 0 o4!it 35/20 01023 28 
121 19 51150 28 O NY 55120 13123 29 
11219 38 ob > 45112 L ive 25123 29 
12219 24] © 441 O7j12 35120 37123 28 
(241,19 09] 9 22|1 30%½2 55120 48023 27 
(2.5 18 54 OO] I 5413 1820 59123 25 
en 39] 8 37] 2 1713 34j28 1023 24 
127118 24 150 2 41/13 530/21 20023 2 
28 18 081 7 52] 3 4 12j21 30023 19 
9% 7 52 3 274 311 3923 16 
30017 36 3 314 50ʃ½z1 48023 12 
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AR LE. [ 
IA TABLE of the Suna Declirati;n exactly calculated for the q 
Year 1754, which (for the Ule of Dialling) will ſerve 
tor this Age without any ſenſible Error. | f 
# uly Aug. eh. 9. Newem. | Decemb. | 4 
Wit V. 9.550 M. 0 Rf; 55 "M i 
| 123 No8].8 No2| 8 NIE 2S 154831 218 53 , 
ea1<3. C417 471 7. $41 3 ' 38[t4 --50[22-:02 ij 
| F e, $9 7-324 4 —otft; ie | 
A 94]*7: f 104 245 2822 18 | 
| "$11=2._42]0 59 474 48015 40022 26 ö 
66622 43-6 43 6 25} 5 166 0422 331 f 
| 71122 374!'6 26066 03 5 34/16. 22122 40 
$1122 3oj:0 og| 5 4005 57/16 4022 47 
| 9144-23113 5215 17206 3722 53] 
loti22 T0135 34} 4 55]. 6 43517-14122 30 
111122: 08115 17] 4 32% 657 31[23. 03 
rela 22 80414 59 4 091 „ 4723 08 
1321 51/14 40 3 40 7 3s 0323 1 
14421 42/14 22] 3 23] 8 13018 1923 16 
een es: ofs zi zan; 19 
160[(21 2343 442 30/8 58118 4923 22 
ei 133 25 2 13 209019 43 24 
180621 0313 0661 50% 9 42019 19123 20 
[91129 522 46| 1 26/10 0319 3323 2 71 
20]]20 4ifi2 27] 1 03/0 2519 4623 28 
2i||zo 3002 07] 40% 4/0 f 29 
224120 1811 47] © 1661 08 ½/ 13 24 
23J][20 o6 fir 26| o So7{r1 29120 25[2 2 5 
| 2 9 S311 - 007 © er: 50820 38 23 27 
2509 4% 450 54/1 11]20 50f23 251 
b 260 2710 2461 18/2 3221 oil 231 
4 7%) 1410 031 41112 5221 1223 2 
0 125][1g oo{| 9g 42] 2 04j13 12121 23123 18 
6 291113 46] 9 21/2 258013 32 z1 333 15 
2] 30x18 321 8 39 2 51113 5221 43123 11 
1 [3111138 x7] $8 38 — 1 12 23-0 
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THE 


EXPLANATION and USE 


Of the foregoing 


n. 


H TS Table ſhews you the Sur's Dechnation * 

every Day at Non, and is exactly calculated to 
the Vear 1754 to the Meridian of London, which will 
ſerve for this Age near enough for any Purpoſe in 
Dialling. 


Note, D ſtands for Degrees, M for Minutes, N for 
North Declination, and S for South. 


It is of good uſe to find the Latitude of the Place 
of your Habitation: this may be dene by taking the 
height of the Sun at Noon with your Q#zadrant: and 
if the Suns Declination be South, ADD it to the A- 
titude or Height at Noon, but if it be North SUR- 
STRACT: the Sum or Difference is the height of the 
Equinoctial or Complement of the Latitude in the 
Northern Hemiſphere, but in the Southern ule the 
contrary Titles. 


® The Declination of the Sur, is his Diſtance from the Eguinoctial, and 
in all Things of this kind the Sun is ſuppoled to move parallel to the 
Equino&#ial all that Day, and tho? it does not ſo in fact, yet it ſerves in 
Dialling near enough the Truth; and this Declination never exceeds 


t Deg: 29 Min. as appears by the Table. 
Example, 


ths + - GS-03 


2 


* 


The Explanation and Uſe, &c. 


Exampl 2 
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Admit you are at a certain Place in the North of 
England, Oc. and upon the 14th of February you 
obſerve the S's Hhelght at Nog with your Vua- 
drant to be 22 Dag. 37 Min. wint is the Latitude 


of Obſervation ? 


Opcration. 


To the Tens Altitude obſerved — Fey 


Add the Sun's Declination S. as i 


Sum is the Height of the Eguinoct ial . 
Subſtract it from a Yuadrant or — 


The Latitude of the Place North is 8 


Example 2. 


From the Sun's Altitude obſerved — 
Sulftratt tne Suns Declination North — 


Remains the Complement of the Latiture 


$ub//ratt from a Jad aut or — — 


Remains the Latitude North — 5 


Des. Min, ' 


44 51 
10 63 


31 
YO CO 


50 OZ 


1 


H. 


and Watches by a Sun Dial. 


A TAE of the Equation of Time for R:gulating Pendulum Clocks | 
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A TABLE of theEguation of Time for Reoulating Pendulum Clocks 
and Watches by a Sun-Dial. 
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THE 


EXPLANATION and USE 


Of the foregoing 


„ 


HIS is a Table of Equation of Time, that is, 
it ſhews you what the Sun g4ams or loſes of the 
| Pendulum Clock every Day; for the Teuaulum Clocl 
| keeps equal Time all the Year round, tho' the Sun 
doth not do ſo, but is very unequal in its Motion, 
ſometimes too faſt, and at other Times fo flow, as 
the Table plainly ſhews; ſo that if at any Time you 
want to ſet your Clock or Watch by your Suunu- Dial, 
you muſt look into this 'Table, and obſerve what 
the Equation is on that Day, and ſet it accordingly, 
ſo many Minutes and Seconds,ſaſter or flower, as you 
lee the Clock is 700 faſt or too jſow for the Sun. 


For Inſtance, January 14 at Noon, I ſee the 
Clock is 9 Min. 44 Seconds too faſt for the Sun, Sc. 
| Therefore the Clock ſhould be ſet 9 Min. 44 Seconds 
faſter than a Sun Dial 


On May the roth, at Noon the Clock is 3 Min. 

58 Seconds, too /ow; therefore when it is #we/ve 
by a Sun Dial, the Clock mult be ſet to 56 Man. 2 
Seconds after Eleven. 


TABLE 


3 ADB 4 I. 
AT ABL E for converting Hours and Minutes of Time into De- 
erces and Minutes of the Eguinoctial; and for the turning of | 
| Degrees and Minutes of the Equinedtial into Hours and Minutes | 
of Time. 
— 11 | 0 0 al ö 0 / / 0 | 
JJC SE ET 
of ml min AEGEAN MN „,. 
"1] 15} xj 155 154/10 15 
2] 3oſ] 2] © 30/225 3Zoj[42[io 30 
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F 
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9113511} 94-2. 15297 13492 15 
to[15oſ[io| 2 3oſ[z3o| 7 zofjzoli2 30 
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THE 


EXPLANATION and USE 


Of the foregoin 7 


TABLE 


HIS Table ſhews how to convert Time iuto 

Motion, and Motion intoTime; as ſuppoſe I had 
5 Hours 13 Min. 29 Seconds to be turned into De- 
grees and Minutes of the Equinottial, i. e. into Mo- 
tion; the Operation ſtands thus. 


D. M. S. 
5 Hr. 7; 0 
13 Minutes —= 3 15 J: add 
29. Sl, ==: 0-7: 15 
The Sum — — 178 22 1; for anſwer. 


Again, ſuppoſe I would turn 78 Deg. 22 Min. 
15 Seconds into Time, then the Work will ſtand thus. 


H. M. S. 
M m 
Degrees 3 — o© 12 © 
Manet ' 156 ==" 0-1 0 add 
% == 0-1: 28 
Seconds 35 ==0:0: 1 
The Sum — — 5 14 29 for anſwer. 


N. B. There being the /ame Number, either of Minutes, Seconds, or 
Thirds in an Hour, as there are Minutes, Seconds or Thirds in a Degree; 
therefore the Head of each Column in th: Table, is marked with three 
different Characters, that the /az:2 Column might ſerve for either. Thus 
againſt 12 in the third Column (marked at the Top with /, /, % 
ſtands 3. o. in the fourth Column, and ſignifies either 3 Degrecs, 3 
Minutes, or 3 Seconds, according as the fi ſignified either 12 Minutes, 
12 Seconds, or 12 Thirds, and the ſame 13 to be underſtood of the reſt. 


TABLE 


” TABLE-IV. 
2A Table of Meridional Angles, ſhewing tae Degrees of each 
I Hour Line from 12 a-clock, upon all [19rizontal and North 
and South Erea Direct Reclining and Inclining Dials, from 
—. the Eguinoctiai to the Poles, 
XI IX IIIX Iv n v VI 
p. M. D. M. D. M. D. M. D. M. D. M. 
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TABLE IV. 


ATable of Mecridional Angles, ſhewing the Degrees of each 
Hour Line from 12 a-clock, upon all Horizontal and North 


and South Erect Direct Reclining and Inclining Dials, from 
the Eguinoctial to the Poles. 
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TABLE IV. 1 
— A Table of Meridional Ang les, ſhewing the Degrees of ach] 
* | Hour-Line from 12 a-chch, upon all Horizontal and North | = 
and South Erect Direct Reclining and Inclining Dials, irom A 
II the Eguinoctial to the Poles, S* 
XI IIX NIX III VII IVIVII VI VI | 
a * 

D. M. D. MD. M. D. M. D. M. D. M 
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EXPLANATION and Ust 


Of the foregoing 


dr rnd dhe 


']J =s is a Table of Meridional Angles; the firl 
Column is the Latitude, which ſerves for an Ho- 
rizontal Dial, and the laſt Column is the Comple- 
ment of the Latitude,and is for making Erect Direct 
SOUTH or NORTH Dials, and are thus to be uſed: 


>>> Suppoſe in the Latitude of 53 Deg. I would 
make an Horizontal, and alſo an Erect Direct South 


Dial. 
Firſt, For the Horizontal Dial. 
dec Plate 3. Fig. 2. 


Now (altho' this be projected for a higher Lati- 
tude, yet it may ſerve our Turn here well enough to 


ſhew how to ule the Table:) J look into the Table, 


and find againſt 53 Deg. and under 11 and 1 a- clock 
12 Deg. 5 Min. Take this 12 Deg. 5 Min. in your 
Compaſſes (from the Line of Chords, that you draw 
the Puadrant AB by) and ſet one foot in the Me- 
ridian CA, and turning the other cach Way, it ſhall 
give the Points where the Hour Lines of 1 and 11 
muſt paſs; under 10 and 2, and againſt the ſame 
Latitude 53, I find 24 Deg. 43 Min. which take 
from the Line of Chords, and tet each May from the 

: Meridian 


5 


F er 
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Meridian as before, and it gives the 10 and 2 a-clock 

Hour Lines. For the Hours 9 and 3 you muſt take 

38 Deg. 37 Min. for 8 and 4 a-clock, you muſt ſet 

| $54 Deg. 12 Min. and for 5 andy ict 71 Deg. 28 Min. 

the Chord of go gives the 6 a-clock Hour Line, and 

ſo by drawing Hour Lines from the Center thro' 

theſe Points, thus ſet off in the Arch AB, are the 
true Hour Lines required. 


Secondly, For the Erect Direct South Dial, 
dee Plate 4. Fig. 2. 


Suppoſe I would make an Erect Direct South Dial 
for the Latitude of 53 Des. the Work in this is the 
very ſame as I have ſhewn in the Horizontal Dial; 
only here you muſt ſcek your Latitude in the /aſt 
Column on the right Hand, or its Complement on 
the left Hand; and againſt either, ſor 11 and 1 a-clock, 
9 Deg. 10 Min. for 10 and 2, 19 Deg. 9 Min. are 
to be ſet off from the Meridian by your Line of 
Chords; for 9 and 3 a-clock are 31 Deg. 2 Min. 
for 8 and 4 a-clock arc 46 Deg. 12 Min. tor 7 and 5 
a- clock are 66 Deg. 10 Min. and for 6 a-clock 
are FS and thus for any Latitude of even Degrees, 
an Horizontal and S:::th Direct Dial may be cxpe- 
ditiouſly made by help of this Table and your Line 
of Chords, 


What has been ſaid of the South Erect Dial is 


alſo applicable to the North, and therefore needs 
no Example, 
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ö TABLE V. 
| Ho; 
| 1A TABLE of the Three Requiſites in Dial- 
0 mg, ſhewing the 5udſtile's Diſtance from the 
Meridian, the Stile's Height, and the Inclina- 
| Es Subllile's Diſtance STILE's I Inclination of Me- 
Declination.| from the Meridian. Height. ridians. 
Degrees. | Degrees. Minutes. | Deg. Min.] Degrees. Minutes. | 
e 38 29 1 17 
2 3 38 28 . 
N 3 2 23 38 26 3 49 
+ 3-20 36 234-5: 2 
5 e 
2 4 45 38 15 3 
7 3 + 316 8 55 
8 19 ESS OAT 0-0 
9 7 5 8 II 22 
5 TC 
11 1 37 40 13 57 
12 9 439 3 38 7 WS 
13 10 8 F | 16 26 
14 10 54 . 
15 L548 1 
EE 36 43 20 5 
17 13 5 3 43 21 20 
18 T;̃ ͥ— Q 18} 2n-: 99 
19 EY EE SA 
+ T 
7-83-71. 19-34-1995 JT 00-0 
22 16 36 38 18 27: 28 | 
23 17 ie 36: 57.1.:.38 $9--] 
24 % 365; .łMM 39]. 49 08 1 
J))Vöͤ C0 ((( 
———ů— — — — N 7 


TA BTL. E V. 


© tion of Meridians for the Latitude of London, 
anſwerable to the ſeveral Degrces of Declination 


of your Plaue. N. B. How to find theſe Reguiſites 
for any other Place, is ſhewn in Chap. XI. 


Saban Diſtance 


Declination.| from the Meridian. 
Degrees. | Degrees. Minutes. 
26 19 12 
27 19 50 
28 20 27 
29 J 5 
20 21 40 

NOT 31 22 15 
32 22 50 
33 2 25 
34 T3 OY 

F 
30 28 4 
3 
Ji 26 + 
39 89-33 
40 27 3 
41 uf CF. 
42 25 1 
43 28 29 
++ 23 55 
45 2 2 1 
46 3298 4 
47 30 11 
4 30-35 
49 30 58 
20 I 21 
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STILE's | Inclination of Ae. 
Height, ridians, 
Deg. Min.] Degrees. Minutes. 
„„ -156-= 
33 42 1 
33 20 34 12 

3s. 39 9 

32 3710-25 
4 £5 1 31 £ 
31 32 38 6 

31 4 39 11 
x] 0-46 

20 40 „ 

30 14 . 
29 48 . 

29 22 44 33 

28 50} 43 59 

28 29 47 0 

28 i 4+ 9 88 
2 3 49 0 
2 50 

26 36] 50 59 
326 ö 52:57 
*5' 37 „„ 

283 33 33 

24 38] 54 50 
V 
22 67 K 
. iis 
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ing, 
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A TABLE of the Three Regquiſites in Dial- 
ſhewing the Sbſtile's Diſtance from the 
Meridian, the Stil“ Height, and the Iuclina— 


———— 


Subſtile's Diſtance 


STILE's 


Declination. from the Meridian. 

Degrees. | Degrees. Minutes. 
1 
5² 32 5 
53 32 26 
5+ 22” 40 
55 228 
59 33 24 
87 33 42 
58 34 0 
59 3+ 13 
58 24 32 
v1 34 47 
62 35 5 
03 35 18 
04 35 32 
65 256-745 
60 36 oo 
9 67 3 
| 68 26.48 
mi 36 38 
70 36 45 


| 


| Inclination of Me- 
Height. | ridians, 
Deg.Min. | Degrees, Minutes. 
3 5 48; 
22 32 5 41 
273-00 59 28 
21 28 60 23 
20 35 61 17 
. 62 10 
19 491 63 4 
Ig. 16 : 03-87 
18 42 64 49 
18 6 65 1 
Ly 241 00-33 
7 57 24 
16 23 68 16 
15 50 ⁵ 69 7 
£5: 254: 09-89 
14 4- 1 
1 i 
13 29 72 27 
„„ 
12 11 74 6 
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tion of Muridians tor the Latitude of London, 
antwerable to the ſeveral Degrees of Declina-| 
tion of your Plane. N. B. How to find the/e He- 
guiſttes ſorany othe Place, isſhewn in Chap. XI. 


— ren 


Sudſlite's Diſtance I STILE | Inclination of Ae 
| Declination.] from the Hej, MA. | Height, ridians. 
r — 
Degrees. | Degrees. Minutes. | Deg. Mu. Degrees. Minutes 
| 
775 e 
7 I 30 55 1 &- * 74 e © ö 
72 37 O 11 C 55 | 
73 33 1 10 29 1 33 
74 37. 24 1 [7 :-...- 44 | 
5 227 78-20-04 
7 37 40 S Aa 
77 37 1 3 7 4 
78 37 533 7 #74 0: 03 
79 37 59 O 49 81 2 
80 38 4. F 
51 38 9 * OS: 39 
82 38 14 4 38 83 43 
83 23 3 4 20 84 ᷣ 1 
84 38 21 3 44 „„ 
85 38 487 3-0 80 1 
e 2. de 5 
87 238 28 1 52 993 239 
88 30 29 . 99 206 
89 38 29 9. 37 9 13 
90 38 30 0-200 90 OO 
G 3 THE 


EXPLANATION aud Us 


Of the foregoing 


T BB E-E 


ASTLY, The Table of the Three Requiſitcs W| 

in Dialling is explained in Chap. XI. where | 
have ſhewn how to find the Subſtilès Diſtance from WF} 
the Meridian, the Stile's height, and the Inclination WM 
of Meridians for Latitude 53 Deg 22 Min. and the 
Plane's Declination 21 Deg. 10 Min. Weſt, which 
may ſerve as a ſtanding Rule ſor any other Latitude 
and Declimation whatſocver. L | 


TABLE 


TABLE VI. 


W 


[A TABLE ſhe wing the Sun's Altitude every 
Hour and Quarter of the Day, at his Entrance 
into the 12 Signs of the Zodiac for the Latitude 
of London 51 Deg. 32 Min, North, 

N. B. This Table is uſeful in drawing r-#eXive Dials. 


6 (06 WY apt Ma 215 -'v8$ 
Hours. h. fl D. 5 MID. 10 MID. M.D. M | 
| Ait jor 57158 39149 538138 2a[26 53818 1714 59 
I 61 48058 34/49 52138 22126 52118 10ʃ14 52 
2 61 2258 849 32138 4j26 377 5017 394 
3 60 3957 27148 57137 39120 12117 34114 18 
1 MXl]5g 4250 33]48 1ojzo 5Uuz5 3717 * 
1 158 2955 25]47 1036 $5124 $3116 2413 9 
2 157 4% 040 1135 - 4124 e 30112 23 
Feen 
Il Alſ33 45159 55143 11032 36fzt 4yht3 30010 28 
1 151 $5349 714" 5231 $920 31112 241 9. 19 
2 (49 54147 12139 37j2) 3419 % Of 8 3 
3 147 511453 213137 lz 5317 30 9 446 41 
lil 1X}1s 42143 7135 %% Tw ITT ym" 
I 43 3149 58133 57/24 12]14 13] 6: 34] 3 39 
2 41 15038 450/31 49jz2 - 25j12 234 51] 1 50 
3 38 59136 302%) 40120 13ho 243 50 15 
1V VIIIzo 40034 147 28018 78 320 1 13 
1 434 2431 5ojz5 13hs 58/36 31 
2 32 49 37122 56113: 46 4 25 | 
3 29 43/27 16020 3211 3212 16 | i 
V VUlſz7 23024 560018 1809 io 5 1 
1 2 4422 3715 59% 58 . 
2 22 40/20 17113 394 39 | 
3 20 28117 5% 19 2 20 | 
Vi Vis --ialls 421-9: ---0 
| I Is 58014 of 6 44 
L.-.2.:.- 183.4611. -130-4..32 | 
LILIES — 
1 ** . „„ 
133 
2 5 24 2 42 
3 3 271 42 
VIII IVI 34 | 
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EXPLANATION and Us; 


Of the ſoregoing 


. 


HIS Table ſhews the Ss Height or Alti- 

tude at every Hour and Quarter of the Day, 
for the Latitude of London, and is uſcful in drawing 
Hour Lines upon your Q#uadrant,* and alſo tor draw- 
ing the Hour Lines upon the Cicling of your Room 
in the Reflective Dial, and by your Quadrant you 
may find the 91's Altitude at any Time of the Day 
wherever you are, by holding your Quadrant up and 
looking through the dt at the dun, and the Thread 
will cut the Limb or {ch of the Quadrant in the 
Degrees of the Sun's height at that Timeand Place; 
the Minutes muſt be gueſjed at, becauſe every De- 
gree being ſuppoſed to be d4/v1ided into 60 equal Parts 
called Minutes, and thoſe Diviſious called Degrees 
being /mall, it is impoſſible they ſhould actually be 


divided into Minutes or 60 equal Parts, ſo that if 


the Thread cuts a Quarter of a Degree, then call the 
Minutes 1 5, if it cuts one Third of a Degree, call them 
20 Minutes, if a half zo, if two Third 40, if three 
Fourths, then the Minutes are 45, Sc. and thus you 
may take the Height of the Moon and Stars. And 
by this means you may make the like Table for your 
0Wwn or any other Latitude. 


For further Satis faction herein you may ſce my Sem of Afronomy, 


Vol. I. Page 111, 
CHAP. 


ba. £3 - = 
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Ch. XX. Of the Uſe ofihe Scales in Plate II. 89 


CHAP. XX. Shewing the Ule of the Scales 
in Plate II. 


N Prob. 9, 10, 11 and 12, I have ſhewn how to 
make the Scales in Plate II, and in Chap. XVI. 
Pave 56, Lhave thewn/ow to w/e the Line of Chords, 
in meaſuring of any Viet lined Angles, The Lines 
of Fiours and Latitudes are general for pricking down 
all Dials <cith Centers, as the Horizontal, South 
Dircett, Kc. as for 


Ex ample. 


Letit be required to draw a Dial upon an Fiorizontal 
Plane for the Latitude of London 51 Deg. 32 Min. 


Sce Plate 11. Fig. 1. 


For the Hour J ines and Stile's height. 

Draw CD for the Meridian, or Hour Line of 12, 
and croſs it at right Angles in C, with AB; then 
from the Scale of Latitiides, tet off CA and CB each 
equal to 51 Deg. 32 Miu. {or the ile s height. Then 
take the whole Scale of Six Hours in your Compaſſes, 
and ſet it from A to D; draw AD and BD: Divide 
the Lines AD and BD as the Scale of & Hours is 
divided, and hr thole Divijuons diaw Lines to the 
Center C, which ſhall be the true Hour Lines ſought, 
to which put their proper Ligures as you ice done in 
the Dial. 

This is a very ready and caſy way to deſeribe the 
Hour Lines on any Planc. 


For 
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go O/zheUle ofthe Scales in Plate II. Ch. XX. 


For the Stile. 


Take CA in your Compaſſes, and ſet from D to 
E, draw CE for the Stile, which muſt ſtand perpen- 
dicular upon the Line CD, and ſo is your Dial com- 
pleatly finiſhed. 

Ever remember to make an Allowance for the 
Thickne/s of the Nile in all Dials, as I have cautioned 
you before. 


An Example. 


Of a North and Syuth Erect Direct Dial for Pen- 
zancem Gornwall,whoſeLatitudeis50Deg.8 Min. N. 


Sce Plate 11. Fig. 2. 


This Dial is made the very ſame Way as I. have juſt 
now ſhewn in the Horigoutal Dial, only inſtead of 
taking the Latitude from the Scale of Latitudes, you 
muſt here in this Dial take the Complement of the 
Latitude of the Place, viz. 39 Deg. 52 Min. and ſet 
it from C to A, and B, v hich is alſo the S ies height. 


For the Hour Lincs of the South and North Dials. 


Take the Scale of fix Hours, and ſet from A to 
D, draw AD and BD, then take in your Compaſſes 
each Hour /verally from the Scale of fax Hours, 
and mark them off in the Lines A D and BD; hr 
thoſe Points, draw Lines from the Center C, and they 
ſhall be the fue Hour Lines required. 


For the Stile. 


Set AC from D to E, and continue it beyond the 
Center C, which ſhall he the ies for the North 
and South Dial, as you ee done in the Dials. = 
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By the Scale of inclinations is known in eret? 
Decliners, where the jub/tilar Line will fall; which 
muſt always be on the contrary Side the Meridian 
Lineor Hour Line of 12; that is, if the Plane de- 
clines // eſtward the /ubſtilar Line muſt ſtand on the 
Eaſt! ſide, but if the Plane declines /a/tward, then 
the /abjt:/ar Line muſt be placed on the /Yeſt ſide 
the Mer1d;an; and if the Inclination of Meridians 
be Ze/s than 15 Deg. the ſubſtilar Lime will fall be- 
tween 11 and 12, or between 12 and 1 a-clock, ac- 
cording to which Point of the Heavens the Plane 
aeclimes: if the Inclination of Meridians be more 
than 15 Dee. but leſs than 30, the /uh/tilar Line 
will fall between the Hours of o and 7ww9, &c. Some 
Dialiſts put the Difference of Meridians oi ſoverat 
Places, as feruſalem, Madrid, Sc. upon the Dial, 
to ſhew the Time ofthe Day at hae Places, as well 
as the Time where you are; but this is ncedleſs ; 
for if at any Time you would know what a- clock it 
is at any Place in the known World, when it is ſuch 
a Time at London, only turn to the Table of the 
Latitude and Longitude of Places at the End of this 
Treatite, and there ſee what the Difference of Me- 
ridians is; and iſthe Place be to the Eaſt of London, 
add the Difference of Moeridiaus iu Iimeè to the Time 
at London, which gives the Time at 4 Place; but 
if it lie to the Veſt, ſubſtracting the Derence of 
Meridians in Time from the Time at Lyndon, gives 
you the Time of the Day at that Place, 


Example. 


Suppoſe it is io a-clock in the Foreno9n atLondon, 
what Time is it then at Conjtantimople, ani alio at 
Port-Rqyal in Jamaica? | 

Giycn 


-- 


wk > 
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Gwen Time at Landon is lain EET EE 10 83 
Conſtantisople to the Eaſt (add) — — — 509 
Time at Conflantinople — — — 11 59 


That is 59 Min. paſt Eleven in the Foreudon. 


Ag ain. 
| H.. M. 
Given Time at Lon is _ _ 10 co 
Port Raya to the Wriſt (ſubſtract) — — — 3 1 
Time at Port Royal in the Morning — — 13 


The like of any other Place in the Catalogue. 
The Uſe of the TRICGON. 


See the Iioure on Page 10. 


You arc to take notice, that the Parallels of the 
9975, the daily Arches, the Circles of Altitude, and 
all other Circles relating to the Courſe of the Sun, 
when they are deſcribed upon any Sun Dial, are not 
ſhadowed out by the whole Stile, or Axis of the 
Dial as the Hours are, but by ſome one Point in the 
lame Stile or Axis; as by a Knob, Button or Notch, 
filed in the & ile of the Dial; or by a Hole iu a Glaſs 
IlVindow for projected Dials; or by a Piece of £,90k- 
ing Glaſs for reflected Dials; in all which Caſes the 


Trigon at C is to be applied, ſo that the Line thereof 


marked AB, muſt lie upon the Stile of the Dial, or 
parallel to the Axis of the World, if it be an Hole 
in a Window, or a Piece of Looking-Glaſs: And 
now, the Trigon being thus placed with the Aquimoc- 
tial CD ev perpendicular to the Stile, the Center be- 


ing always fixed upon the Button or Notch, or Knob, 


ſo that you may turn it about the Axis, as occaſion 
ſhall require, ; 
tor 


„ FEE 
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For the Equinoctial. 


Now tuppoſe you would inſert the Equinoctial in- 
to any Dial, (for one Rule ſerves for all Planes.) 
Firſt, put a Thread through the little Hole marked 
with @ at Y and =, tying a Knot on the Thread 
that it flips not through the Hole in the Trigon; 
then put the Center C to the Knob in the Stile, and 
the Side AB to the Stile itſelf: This done, extend 
the Thread over the Line CD till it touches the 
Dial Plane; that Point of touching ſhall be one Point 
through which the Eq4umoctialis to he drawn upon 
the Plane: Then turning the 7r7gon about, ſtill keep- 
ing the Line AB parallel to the Stile, extend the 
Thread till it touch the Lial Plane in ſome other 
Point, and that ſhall be another Point, through 
which the Equmottial is to be drawn upon the Dial. 

And if your Dial be all but oze plan Super ficics, 
two Points will be ſofficient to draw the Eouinn- 
tial by, it being a great Circle of the Sphere, and 
conſequently a right Line upon all plain Super jictes, 
Bur, 

If the Dial conſiſt of wore than one Plane, then 
muſt you, in the lame manner as Fefore, find two 
Points at leaſt upon each Sufperficies; which you 
may caſily and ſpecdily do by turning the Trig 
about the Sui, and Keeping the Side AB parallel 
thercto, extending the Thread over the Line CDF. 
till it touch the Planc. 


For the Tropick of Cancer. 


In like manner if you would inſert the Tropick of 
Cancer into your Dial, you muſt put the Thread in 


the Hioie at S, and then apply the Center C to the 
Knob 


94 Of the Uſe of the Trigon. Chap. xx. 


Knob in the Stile, keeping the Side AB parallel 
to the Stile (as before) extend the Thread over the 
Line CS till it touch the Plane, and that Point of 
touch muſt be 92 Point through which the 7; ropick 
of Cancer mult paſs. 

Again move the Trigon in the ſame Poſition up- 
on the Stile of the Dial as occaſion requires; extend 
the Thread over the Tropick CS till it touch the Plane, 
and that ſhall be another Point through which the 
Tropick muſt be drawn, and in this manner you may 
find as many Points upon the Plane as you pleaſe, and 
the more the better, for theſe Parallels will not be 
ſtreis ht Lines, as the Equinoctial Line was, but 
conic or curved Lines, through which Points a Line 
being traces, with an even hand, ſhall be the Tropick 
of Cancer upon your Dial Plane. 


For the Tropick of Capricorn. 

And in this manner may the 7roprck of Capricorn, 
and all the Parallels of the other Signs (or any other 
Parallel of the Sun's Declination) bedrawn on your | 
Dials, if firſt you put the Thread through the c- 
ſpeftrve Hole, and apply the Trigon to the Stile, and 
extend the Thread over the Parallel of Declination 
till it touch the Plane; aud thus you may find as ma- 
ny Points as you pleaſe, thro' which to draw your 
Parallels; and this may ſuffice for the Inſcription of 
the Parallels of the Signs of the Lodiack. | 

Arid if you would inſert the Parallels for the 
length of the Day, they are to be done in the ſame 
manner, if inſtead of the Declinations for the Signs, 
you put into your Trigon the Parallels for the length 
of the Days you intend to inſert into your Dial. 


N. B. In Page go I have given a caution to all Dialiſts, that they 
te careful always to make Allowance for the Thickne/s of the Stile, 


otherwiſe the Dial will err from the Truth, 
CHAP. 


„ 
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CHAP. XXI. A Review of the Equinoctial 
and Direct Eaſt and Welt Dials. 


Of the Equinoctial Dial, after what is ſaid concerning it in 
CHAT. II. 


F to this you add a Semrcrrele to repreſent one 

half of the Meridian, and graduate the Meridian 
unto 150 Deg, by two Ninety's, and ſet it in a Notch 
oyer a Box and Necdle well touched with the Load- 
ſtone, it will ſhew you the Hour of the Day where- 
cyer you be, as alto the Variation of the Needle itſelf 
in that Place; for when you have ſet it to ſhew the 
Hour, if the Needle then lies parallel with the Se- 
micircle, repreſenting one Half of the Meridian, it 
has then no Variation, but if it lies athwart with the 
Meridian, the Angle that it makes either to the Zajt 
or Feſt is the Variation of the Needle in that Place. 

N. B. It matters not whether you put any more 
Hour Lines upon the Dial than are / ful in the La- 
ttude where you are; as for inſtance, at Londor you 
may omit the Hours after eight at Night 7:1} four 
in the Morning. 

How naturally the Hour Zines may be drawn up- 
on any Plane from the Equimoctial 15141, 1 ſhall here 
thew. Fix your Stile to your Dial Plane iu its right 
Poſition by help of your Q#adrart, i. e. by apply- 
ing the Edge thereof to the Stile, and then the String 
cutting the Limb thereof in the Degrees of the La- 
litude of your Plane, becauſe the Top of the Stile is 
farallel to the Earth's Axis; and be carciu! alto that 
it ſtands at right Ang les to the ? /ubſtilar Line, 
whateyer Dial it be; then cut a Slit quite thro' the 
Equinoctial Dial from the North ecrge to the Center 
along the 12 a=clock Line, juſt ſo wide as to receive 

you 
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your Stile; put this Slit upon the Stile of your Dial, 
ſo that the Equinoctial Dial may ſtand at right Au- 
gles thereto, ſor then doth it lie parallel tothe Plane 
of the Equinoctial itſelf: From that Point where the 
F:quinoctial Dial toucheth the Stile, let fall a Per- 
pendicular upon the /ubſtilar Line, this I call the 
perpendicular height of the Stile ; take this in your 
Compaſſes, and ſet one Foot in the ſubſtilar Line 
where the perpenarcular height of the Stile touched 
it, and {weep a Circle; to this Circle draw a tangent 
Line at right Augles to the ſubſtilar Line; Laſtly, 
Put a Thre-4 in the Center of the Equinoctial Dial 
(allowing for the Thickneſs of the Stile) and ſtretch 
it over the Hour Lines, and where the Thread toucheth 
the Tangent Line upon your Plane make Marks; 
and Lincsdrawn from the Center of your Dial to thoſ: 
Marks in the Tangent Line are the true Hour Linc: 
upon your Dial: and this 1s a plain and ready way 
of drawing Hour Lines upon all Sorts of Planes. 


A Review of the direct Weſt Dial, 
After whit is ſaid concerning it in Chap. VII. VIII. 

This Dial as well as the F.2/7 Dial is univerſal, which 

I thus explain; procure a Plate of Braſs of what Size 
you plcate, and about the Thickneſs of a Shilling, 
well poliſhed on both Sides, on which draw an Ea 
Dial on one Side and a Weſt Dial on the other, 10 
that the Center of the Circle PH DS, on one Side 
may exactly anſwer the Center of the Circle on the 
other Side; let a Circle circumſeribe your Dzals, and 
the upper Quadrant divided into 90 equal Parts or 
Degrees; let there be a Ring in a ſwivel to ſcrew to 
the Zenith of the Place wherever you be, after the 
manner of a Ning Dial; then hanging it on your 
Finger, placing its Plane parallel to the Meridien of 
ne 
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the Place (which may be done by help of a Mag- 
netic Needle) it will ſhew you the true Hour of the 
Day, except it be exactly 12 a-clock, and then neither 
the Eaſt or Weſt Side will ſhew the Hour, for the 
Shadow of the Stiles do then fall off both the Planes. 

Theſe Things I mention as Curioſities, ſhewing how 
by keeping the Axis of your Dial parallel with the 
Axis of the World, the Dial by that mcans is uni- 
verſal, for under the Arctic Pole the Hour Line will 
be perpendicular to the Horizon, and under the Equ- 
nottial they will become parallel, or lie in the Plane 
of that great Circle. But if under the Equmot7ial 
you lay the Dial flat down, ſo that the Circle P H DS 
may repreſent the Horizon of that Place, and placing 
12 where 6 now ſtands, one where 5 is, Sc. and 11 
where 7 is, and 10 inſtead of 8 Sc. to 6; this Dial 
will then repreſent a Polur or Equinottia7 Dial, which 
crer you pleaſe to call it. 


2 ——_—__ i — 6 


CHAP. XXII AD ESRI TON of 7hz 
SPHERE. (oeezhe Print.) 


HERE are Ten eminent Circles upon the 
Sphere; Six of which are called gre2ter Circles, 
and the other Jour are called Ie, Circles. 

A great Circle of the Sphere is that whole Plans 
paſſeth through the Center of the Sphere, and di- 
vides the Sphere itſelf into 7wo equal Parts. 

A leffer Circle is that which lies paralle! to a 
greater, as the Tropicks or Folar Circles do to the 
Equinottial. 

Or leſſer Circles are ſuch as do net divide the 
Sphere into 770 equal Parts. 


H The 
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The ſix greater Circles are the Horigon, the Me- 
ridian, the Equinoctial, the Ecliptick, the Equiube- 
tial Colure, and the dolſtitial Colure, and the four 
lefer Circles are the Tropick of Cancer, the Tropick 
of Capricorn, and the #wo Holar Circles. But, 


Firſt, Of the Six great Circles. 


1. The Horizon is that Circle whereon the Earth 
and Sky ſcem to meet, and there{ore when the &, 
Moon, and Stars come to the Eaſt thereof they are 
ſaid to riſe, and when they come to the Meſt thereof 
they are ſaid to /t. 

2. The Maeridiau is that Circle which is exactly 
in the middle between the Eaſt and Weſt, and always 
cuts the true North and douth Points of the Horizon: 
its U/e is to ſhew the Time of Mid-day and Mid. 
night; for when the dun comes to the Synth Point of 
this Circle which is above the Horizon, it is Noon; 
and when to that Point of the Circle which is H r 
the For gon, then it is Mianig ht; and that Forint in 
the Meridian lich is exactly over your Head, is call- 
ed the Zenith; and that umaer your Feet the Nadir. 

3. The Equindctial Circle is always diſtant from 
you as much as is the Latitude of the Place you are 
in, and 15 alto cual to the Height of the Hole above 


your Eorizon; its Uſe is to determine the Time of 
the Day or N ht; for every 15 Deg. thereofpis equal 


to one Hour in Time,and it always cuts the true Eaſt 
and H/e/t Points of the Hori Sou. 


4. The £cliftich is that Circle in which the Hun is 


ſaid to move, and this Circle cuts the I qumottial in 
the beginnmy of Aries and Libra, making an Angle 
therewith of 23 Deg. 29 Min. which Aug le is equal 


to the Suns greateſt Declination; It is divided into 
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twelve equal Parts, called 97; ms, and charactered as 
in the Tig with v, 8, u, Sc. and every S727 is 
divided into hirty equal Parts called Degrees; fo that 

This, and every great Circle of the Sphere con- 
tains 360 Degrees. 

N. B. In or near this Circle the Eclipſe of the 
Sun and Moon ate always found, from whence it takes 
its Name. 

5. The Equinoctial Colure is a Circle that cuts the 
Equinoftial at right Angles in the beginning of 
Aries and Libra, and paſſes hr the Poles of the 
World: This Circle determines the beernuunme of he 
Spring, and fall of th} Leaf; for when the du comes 
here (which is on the 21ſt of March, and 22d of 
deptember) the Days and Nights are equal. 

6. The Soltitiul Colure is a Circle that cuts the 
Equi uoctial Colure at right Augles in the Poles of 
the World, and when Carcer is upon the Meri— 
dian, this Circle is alſo upon the Meridian (as you 
may ſee by the Sphere) when the Sy comes to this 
Colure (which is upon the 21ſt of uu and the 22d 
of December) he deiermines the Jaugeſt and ſhorteſt 
Days to all the Inhabitants on the North Side the 
Equinoctial. 

N. B. The above / Circles cut the H orld into 
two cqual Parts, 


Secondly, Of the Four leſſer Circles of 1h Sphere. 
1. The Tropick of Cancer is parallel to the 1:qut= 
noctial, and diſtant from it 23 Deg. 29 in. wich 
is the Sun's greateſt Declinalion Northiard; here 
the Ecliptick and the Solſſlitial Colure meet in the 
very beginning of Cancer, making the /vngeſt Day 

to all the Northern Inhabitants, 3 
H 2 2. The 
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2. The Tropick of Capricorn is allo parallel to the 
Equinottial, but diſtant from it 23 Deg, 2 9 Min. to- 
wards the 97th, and is equal to the Sun's greateſt 
Declination; here the Ecliptick and Sulſtitial Colure 
meet in the very beginning of the Sign Capricorn, 
mak ing the ſhorteſt Day to all the Northern Inha- 
bitants. 

The Reaſon why theſe are called leer Circles is, 
becauſe they cut the Sphere (or World) into twy 
unequal Parts. 

LasTLy, The two Polar Circles are the ſame 
Diſtance from the Poles, that the 7ropicks are from 
the Equmoctial, viz. 23 Deg. 29 Min. When the 
Sun enters Cancer, thoſe that live under the Arctic 
Circle ſee him in their Horizon at Miduig ht, and when 
the dun enters Capricorn, thoſe that live under the 
Antarctic Gircle ice the Sun in their Horizon at 
Midnight. 

The Earth Axis is a Line ſuppoſed to pals from 
Pole to Pole, and through the Earth's Center; and 
note, it always repreſen s the Top, or uppermoſt Part 
of the Stz/e in all Dial: and makes an Angle with 
the Horizon equal to the Latitude of your Habita- 
tion: and it always cuts the Equinoctial at right 
Angles, and the Equinoctial makes an Angle with 
the Jor1201 equal to the Complement of the Lati- 
tude of the Pluce where you live. 

The Earth is fixcd upon its Axis in the middle of 
the Sphere (or World) and in Dzalling it is reckoned 
no more than a Point, becauſe it is at ſo vaſt a Di- 
ſtance from the 97. | 

N. B. The Axis of the Ecliptick is noted in the 
Sphere, but is of no manner of Uſe in Dialling. 
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CHAP. XXIII. Motto's hr Dials, with 


their Meaning in Engliſh. 


| A LITS inſerviendo conſumor. 
Profit by my Lots. 
2 Ars longa, Vita Art is without End, 
brevis. Life but a Span, 
Avaritia hodie dominailr. 
You covet to-morrow. 
4 Aut Caſar aut nibil. J ſhine or ſhroud. 
5 About your Buſineſs. 
6 Amat Lucem. It loves the Light. 
7 Advenict ille Dies. The Day will come. 
Albi, non moratur Hora, ambuta in I. uce. 
} Begone, the Hour flies, walk in Light. 
9 Altas et idem. Every where the ſamc. 
10 8 J fugimus. Behold we fiy. 
5 [ore | Cle Veritas 
Truth the Daughter of Heaven. 
12 Agi ad penitendum. Forced to recant. 
13 Bullaeſtuittahumana. Life's a Bubble. 
14 Brevis Hominumwvita. Short is human Lite. 
15 Behold and be gone about your Buſincſs. 
16 Conſume not thy Time in Idleneſs. 
17 Curſum peregi. Thave finiſhed my Courſe. 
18 Circumſpicit omnia. He beholds all Things. 
, Claritatem et ſplendorem ſolis iudico. 
9 F ſhew by the Kindneſs and Splendor of the Sun, 
5 ow tempus non exiſtit, tune mortor. | 
When Time cealcs to exiſt, I ſhall be forgotten, 


\ 


On the General Pa Offce. 
H 3 21 Cerii- 
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i incm acquirit eunas, 
Its Prog reſs confirms its Certainty, 
22 Carpe diem. This is the Day. 
N diem quam minimum credula poſters. 
23 None can tell what will happen to-morrow. 
Cui ſolem anteſeramn ? 
+t What can be compared with the Sun? 
25 Cito pede labilur atas. Time paſtes ſwiſtly away, 
26 Citi pode prateritatas. Time ſwiſtly flies away, 
27 Concito gracu. My Flight is rapid. 
28 Cunfidera te, Know thyſelf, 
29 Certa Ratio. An account muſt be given. 
30 Cadim ur merito, We ſuffer deſervedly. 
Deus adi laboraniibus. 
Heaven favours the J? Jiligent. 
Diſce 10S NUMEFATE FUOS. 
5 1 to value your Time. 
5 Diſce bene vivere & mori. 
5311 ive and dic happy. 
34 Dies diem trudit. A Day may ruin thee. 
35 Dum ſpectas fugio. | fy while you behold me, 
Dona prafentis cape lætus. 
Enjoy the preſent Hour. 


2 


Pine juſtitiam mov iti.“ 
37 UT carn to be wiſe in Time. 
8 5 Dum ſpectus fis it hora. 
The Hour flies while you are gazing. 
39 Dum figio numeras. I fly while you number, 
40 D:/ce mori mundo, Die to the World. 
rf fugit umbra, quieſco. 
"ml The Shadow moves tho' I am at Reſt. 
We ſplenaor ſol s. | 
421 The Light of the Sun ſhall endure. 


43 Dona 
* At 1;fminfer-Hall. 
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Dona proſcntis rape latus. 
43 2 Chearfully accept of Things preſent. 
44 Deprefſa reſiirgo. 1 ſet to riſe. 
Dare quam acipere. 
It is more bleſſed to give than to receiyc. 
Dum videam ſatis eſt. 
4 If I but fee it is ſufficient. 
7 /p. ctas f leucit. 
#7 ) Whilſt thou art looking he ſhines. 
48 Diſponit tempus dies. Days make Years. 
; [Dies affert multa. 
4/2 Sufficient to the Day is the Evil thereof. 
6 5 Diſce tuos nitmerare dies. 
Lcarn to number thy Days. 
Vn ſupra vita fugax. 
51 HE znjra certu mors. 
A Liſe on Flight's ſoon out of Sight. 
„Ex hoc momento penaet aternitas. 
3 "2 On the preſent Moment depends Eternity. 
be fugaces labuntiur aui! 
55 f Where is laſt Year flown! 
Ecce ut hora ſic fac it vita. 
54) T.ife flies like the Hour. 
$5 Ecce byra. Now or never. 
56 Et nabis et vobis. To us and you. 
573 SIGs 170 ſe. 15 aafſe Luta. 
ou are on the Brink of Eternity. 
Ecce nunc tempus acceptabile feſtine ſalvare. 
J Now is the accepted lime, n eis tue Day ut Salvation. 
o**Edwardus fovet ut ſol. 
99 2 Edward beneficent as the Sun. 


Wh 


* At the Top of one Face of a Dial on St. Mary Owvery's Church, 
+ At the Bottom 7 Southawark, which hangs over the Burial Ground, 


** On Chri/ s Hoſpital, founded by EDWARD the Vth. 
H 4 60 Extricas 
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60 Extricas nibil. Effect nothing. 
61 Exhibe fidem 1 Perlorm your Promiſe, 
3 bſerve my Motion. 
62 Feſtina lente. bo thin haſtily. 
6 5 Fortuna urbes amp/iſſmas evertit. 
No Fxeniption from my Influence. 
(Tuc io fuge. 
6: Be gone about your Buſineſs. 
I ſtay for no Man. | 
65 Teſtinat ſuprema. The laſt Hour approaches. 
66 Fugit dies (vel hora) The Day flies. 
67 Fugit tas avara. 
683 7767 hora fine mord. 
Time paſles away without Delay. 
69 ITruſtra me extinguis. To ſtop me is impoſſible. 
no Finem vitæ ſpecta. Such is Life. 
Lee et umbra ſumus. 
7" 2 Smoke and Shadow are H mblems of Liſe. 
72514875 eſt tas. : 
afe is of ſhort Cont inuance. 
\ Fauit irreparubile tempas. 
75) Time when paſt is irreparable. 
 Grata ſuperveniet hora. 
74) May it be a welcome Hour. 
75 Grata ſuperventiet, May it be welcome. 
) Grata. ſuperventet que non ſpcrubitur. 
7® The lets expected the more pleaſing. 
inc vivere diſce. 
77 +1llinc aiſce mori. 
78 Hoi quaſi umbra. Man is but a Shadow. 


70) Hora fugit rapide lethumg; invadit inermes. 
2 The Hours glide Iwittly, and the unguarded arc cafily ſurpriſed, 


( Riſing portends ſetting. 


** On a Dial on a Chimney, 


At the 70% 2 of another Face of the Dial on Se. Mary Ovi- 


+ At the Bottom „s Church, Southwark, which hangs over the 
| | Burial Ground, 
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80 Hora pars vite. Every Hour ſhortens life. a 
8 ö Hor aim quaii pes realmite. 15 


Red em the Time. 

AE nord carpe diem. 
Seizc the preſent Opportunity. 

83 Hoc iu eſt. The pretent only is thine. 
84 Heul querimus umbram. We purſue Shadows. 
$5 Hora vitam imminuit. Every hour ſhortens life. 
86 Hoc age. Remember. 
8 Fiodie mihi cras tili. Each in his Turn, 
88 Ira vita. Such is Life. 
89 1 bide my Time. I ſtay for no Man. 
go Jim um in mit, Ever the fame. 
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Inter Caſarcm & Galbam 
91 90 an iuiſtat umbram. i 
Che Sun is alike beneficent to all, 488 
pon pres fidus ſolis. (384 


L interpret faith'ully the Sun. 
93 Indico utere, Improve by my admonition, 
94 In ſingulas horas. Every Moment. 
95 Ingeravantibus annis.Our Vears multiply. 
Labor ipſe voluptas. I labour ſor your Pleaſure, 
Fog Dei lux Diet. 
The Law of God is as clear as the Light. 
et dur Light +5 thine that Men ma flee your goud Works, 
Leute ſuſcipe cito per fice. 
Set out at Leiſure, proceed with Haſte, 
100 Lua laborandug. Walk whillt it is light. 
101 Luce lucit, He ſhines in the Light. 
102 Lux poſt umbram. Aſter Darknets Light. 
103 Lux vent ab alto. Light comes from above. 
104) Leges luce claricres | 
Thy Commandments enlighten the Eyes. 
[104] Luceo et lateo. I ſhine and ſet, 
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106 Motto for Dial, &c. Chap. XXIII. 
od 1s Licht. 
105 Lux umbra Dai. 5 Light is God's Shadow. 
106 Look forward. 
ic7 Ludimus leve. We trifle. 
108 Lues culnam ſhiritu. Your Life ſhall pay for it. 
109 5 Mora irabit periculum. 
[clay 1s the Parent of Danger. 
Te ortum vides forſan non occaſum. 
You have ſeen me riſe, but may not ſœe me ſet. 
111 Mane ncmini. I ſtay for no Man. 
Moemor «ty brevis &i. 
ö Remember the Shortneſs of Life. 
113 Mind your Buſineſs. 
114 Monſtrat in filentio. Silent Inſtruction. 
11% Mors ultima pena eſt. Death cloſes the Scene. 
116 Mors omnia viucit. Death conquers all. 
NO Mars de die accclcrat. 
/ 2 Every Day brings Lcath nearer. 
1 Mors nobis quolicie immiuct. 
This Day may be your laſt. 
11 Teige eſto quod moricris ꝰ 
2 Can you ſorget you are mortal? 
120 Mors meta laborum. Death terminates Labour. 
121 Alors iter ad vVitam. To die is to live. 
122 Moriendo wi. | live and die daily. 
123 Metam properamus ad unam. All muſt die. 
124 Mortalia cogita. Remember thou art mortal. 
ins 4 Me lumen vos umbra Yegit. 
Light directs me, and you a Shadow. 
126 Mors omnia ſternit, Neath conquers all. 
127 Me nutrit Apollo. Apollo is my Teacher. 
S *Mecntiri non eſt meu. 
Lying does not belong to me. 


IIO 


112 


128 


* On a Dial facing Billinſgate, where the Dealers in Coals aſ- 
ſemble daily. 


129 Man's 
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129 Man's but a Shadow. 


130 


146 


147 
148 


149 Nos ut umbra. We reſemble the Shadow. 


I 50 
1.51 


152 Noſira latet. We know not our End. 


Acemo fine crimine diwit. Þ 
The brighteit Day has its Shades, "Rl 
Nil dat quod non habct. 135 
ior nothing, nothing can be produced. 
Non ſemper erunt Suturnalla, 

Take Time by the Forelock. 
$ Non nobi; nati ſums. 

We are not made for our ſel ves. 

Non fine Iumine. Not without Light. 
Noſce teipſum. Know thyſelf. 
Nulla dies ſine liued. Improve every Day. 

Noli confidere nottem. 

You are not ſure of fecing Night. 

17 prag re di et regredi. 
Every Stop leſſens the Progreſs. 
f Nos flondo ducimus horas. 

Life is a mclancholy Tale. 
Naſcimur &© mor imur. Born and dead, 
Non moror. | never ſtop. 

Non redibo. Never to return. 
Nec ſol in ſlmmo manet. 
The Sun has his Viciſſitudes. 

0 Nil bon hodie diem perdidi. 

What good actions have you perſormed to-day 
Nec metuenda vir1s. Indi fferent to the Wile, 
Fe lux fine uubra. | 

No Light without a Shadow, 

Nocet umbra nocentt. 
Non ſemper clurum. Not always intelligible. 


Neſcitis horam. Ve know not the Hour. 
Non vetuit mori. No flying from Death, 


153 Non 
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Non memet extiu us, 
155 My Term is not my own Decree, 
Non quantun:, ſed quo modo. 
154 The Toes, not the Matter, 
{2708 aliler periv ſpecies quam futilis umbræ. 
155 My Emblem is a Shadow. 
156 Nihilv-lucins annis. Nothing fleeter than Time. 
157 Nun in tenebris. Not in Darkneſs. 
158 Non reeoniſt reg ar. As J am directed I direct. 
f | Noli mputare mihi. 
99 Place them not to my Account. 
160 Nucendum nulli. Trjure no Man. 
161 Nl, traſcaris. Avoid Anger. 
15 eee crede diam tibi diluxiſſe ſupremum. 
Belic ve every Day to be the laſt. 
16 5 Omnia falce metit tempus. 
Nothing can reſiſt the Scy the of Time. 
164 Orimur et morimur. We riſe and let. 
- OR fallace que mentres appreſſa fuge ! 
Deluſive Shadow, 1o ſpeedy in thy Flight! 
166 Otium frge. Fly Idlencſs. 
16, « Onma fert atas. 
7 Time brings all Things to paſk 
*Oritens fol adornatur. 
168 <When Sol adorns the Eaſt. 
All worſhip the riſing Sun. 
16 Perc unt et imputautur. 
| The Hours vaniſh, yet are recorded. 
170 Pax optima rerum. I ight is the Parent of Peace; 
Poſt voluptatem miſericurdia. 
171 2 Pleaſure is the Parent of Pain. 
Night treads upon the Heels of Day. 


An Eaſt Dial. i | 
+ Upon a Dial at a Lock, or Foſpitil for thoſe wio have the 
Foul Diſeaſe. 


172 Peace 


Chap. 
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172 Peace, Loveand Unity, through I ime toEternity. 
173 Prize Time. 


4 | 


Putlvis et umbra ſumus. 
Life paſſes like the Shadow. 


175 Proba veritatem mei. Try me. 


176 j 


Publica privatis ſecerntte ſacra prophanis, 
Be always diſcrete. 


177 $2 labori dulcibus gugdam 0tijs. 


178 Poſt 
179 1 
180 f 
181 


182 | 
183 0 


Re poſe after Labour is tweet. 

oſt tenebras lucem. After Dark neſs Light. 
Poſt tenebras 85 lucem. 

After Dark neſs | hope for Light. 
Preſtant aterna caducis. 

Eternity alone merits our Attention. 
Procraſtinatio eſt 0dio/a. 

Delays are dangerous. 

Loſt eſt occaſio calva. 

Do not omit thc preſent Opportunity. 
'Phebus iuſtar reviwiſco. 

I revive like the Sun. 


184 Phebus recreat que dulcauus excuſſit. 


155 ö 
xs 
187 ö 
[? 


188 


189 8 


Proxima 191 1 ſtra 60. 
The next is not in our Power. 
alls vita, fins ita. 
A virtuous Lie, a happy Eternity. 
uod tibi fieri non vis, alteri ne feceris. 
Uo as you 8 willingly be done by. 
Qua redit neſcitis horum. 
Ye know not the: Hour. 
Qu'd celerius tes pore ? 
hat is ſwiſter than Time? 
uam Jueras ne per das 


* 1 it whilſt in your Power. 


191 N 
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9nd cunctaris niſi occupas fugit. 21 
ws Sie the flying Four. 21 
Pd prtis uimbrà eft. £ 
192 100 purſue a Shadow. 
e vides non diu. 2 
193 The Things ſeen are temporal, 4. 
194 Lua pute lucet. E xert your Talents. 
185 Ie optas quod haves. A 
72 1 Kidiculous! to wiſh and have. =: 
6 reg un bra tranſit vita 32s 
1 paſſes like the Shadow. 27 
: 15 uid ſtans? tranſit eſt hora 
97 TAllis temporary, and paſſeth like the Hour, -22 
198 21dmulta? One Thing is neceſſary, 
199 Quanta res How important! . 
200 Redime t2mpus. Redeem the Time. 
5 Le tempus, nil perpetuum IR 
Redeem the Time, it will toon be gone; My 


455 1 — tempus, vivitur ex rapto. : 
*=* tRedeem the Time, the Tenure is uncertain. N 
202 Revocabile ten pus. Recall the Time. 1 
204 Reſurga. Awake to Life. 2 
205 TReſurgam. I ſhall rife again. 
206 Ruit hora. The Hour flies. 2 
207 Remember, | 
o8 Kus in arbe. The Country in the City. 
209 Relig ionem cole. Honour Religion. 
210 9c Vita Such is Life. 
dic tranſit gloria mundi 
So marches the God of Day 2 
212 Sine lumiu inane, Not without Light. 
213 orc præterit ætas. Life flies ſwiftly. 


211 


* On the Church Porch of Caltech in Cumberland, 
T Allading to the ſetting Sun. | 


214 Sic 
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214 Sic hominis vita. Such is the Life of Man, 


215 
216 


217 
218 
219 


220 


52 
— 2 


222 


At a Charity School, In a Garden, I On 2 Chimney. 


bl 


. lucet charitas extenait omnibus. 
Charity, like the Sun, is beneficent to all, 
So flies Lilc away. 


Se 


Seneſcimus eſtugit tas. Old Age approacketh. 
Semper paralum. Be always picparcd. 
oat jorviens Vehicula lucis. 
Sic bibi ten pus Crit. 
Your Time is approaching. 
Suprema hc multis forſan tibi. 
The laſt to many, poſſibly to you. 
Suprema multis hora forſan tibi. 
11 laſt Hour to miny, poſſibly to you. 
Torcat jios. Like a Flower, 
$50 miuiſtrat un br am. 


SY fumus We vaniſh like Smoke, 
So Lies Life away. 


. 
. 


\ 


97 


mper in motit. Ever in Motion. 


Inſenſihly 
move inſenſibly. 


uſim ſine ſenſu. 


The Sun caulcs the Shadow 


S 1 gloria ſphere 
The Sun zives a Luſtre to the Univerſc. 
Sic ſiti [etancur lares /! 

How delizhtful the extended Proſpect! 
Sic 11S ad atria Hos, 
Aut umbras erabi. 
Thus we pa's on to appineſs or Miſery, 
c ſubducimar, Thus our Lives terminate. 
Sol [piendtt onmopns. 
'The Sun ſhines on all. 


* 
— a eee rn 


112 Motto's for Diali, &c. Chap. XXIII. 
by Deus nobijcum quis contra nos. 
[233] My God and all | hings. 


{RO domine Ange lorum. 
234 ail Lord of Britain. 


235 13 faſtidiuſus ſibi moleſtus. 


Envious Spectator, be thy own Tormentor. 


236 demel elapſum. Once elapſed. 
F Tempus ad lucem ducit veritatem. 
37 Tine brings Truth to Light. 
418 Tempus obit, mors venit. 
- Time dies, Death reigns. 
239 Tempus fugit. Time flies. 
Tempus vitae monitor 
* Time is a Memento to Life. 
Ieuere non fpotes nec perdere. 
24 Impoſſible to be kept or loſt 
ſ Tempus me velocins avolans redimite. 
<#” I The Rapidity of Time augments its Value, 
Tranſit hora ſine mora. 
- 5 impoſſible to ſtop the fleeting Hour. 
{empus rerum in peratur 
IEF Tine commands all Things. 
245 Tempus labitur Time ſtcals away. 
246 Tarde ſed certe Slow but ſure. 
247 Take Time by the Forelock. 
245 Time flies 
12 empus edax rerum 
249 Time brings all Things to an End. 
LAY non potes, non Perdere potes. 
You may waſte, but cannot ſtop me. 
251 True as the Dial to the Sun 


Like Smoke. 
252 *Tanquam fumus. Life yaniſhes like Smoke. 


* On a Chimney, : 
253 Jompor? 


Ct 


Chap. XXIII. Motto's for Dials, @c. 11g 


253 Tempori pare. Yield to the Times, 
Tempus celerrime aufugit. 
234 Tink paſles twiftly away. 
Tempus omnia revelat, 
255 Tin reveals all Things. 
256 7 empore fiunt omuia. 
Time finiſhes all Things. 
9 vite monitor. 
Time is the Monitor of Life. 
258 Tempus breve eſt. Life is ſhort. 
259 Take up the Croſs and follow me.“ 
260 Time and Tide ſtay for no Man. 
261 Time is precious, 
RON 12 fugit, mors venit. | 
Time'son the Wing, and Death's approaching. 
1 175 hore quot vicès. 
5 Every Hour has its Changes. 
264 Truditur dies dio. One Day ſuccceds another. 
16 N mutantur & nos. 
I 2 All Things fluctuate. 
266 Trepide. In a Hurry. 
1 F Dei. 
2% The Workmanſhip of the great Architect. 
268 27 umbra fic vita. 
Life is flecting as the Shadow. 
269 Veniout fur. I iteal imperceptibly upon you. 
Vigilate & orate, tempus fuvlr. 
Watch and pray, Time ſteals away. 
271 Via vite, Life's Road. 
272 Vita naſtra off iuſtar comædiæ. 
Life often changes Scenes. 
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* On the Face of a Dial, on which is painted St. Andrew and his 
Croſs, on the South Side of 5t, fidrew®>s Ciarcn, in born. 

＋ At the Steel-Yard, ſaciug the Thames, 

Ho AAGE, 


I 273 Veritas 


— — 
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Veritas temports filia. 
* Ke is the Father of Truth. 
15 ehmur properantibus horis 
274 


ad clum aut erebum. 
The fleeting Hours waft us to Happineſs or Miſery, 

275 Vigilate. Be vigilant. U 
276 Veſtra latet. Your Fate is uncertain, || 
297 Tk aneſcit & iterum apparet, 

It vaniſhes and appears. 
278 Ferum ſoli. True to the Sun. 
279 Umbra videt umbram, vive hodie; 

One Shadow gazeth at another, 


280 2 Una dabit quod negat altera. 
What is denied by one may be ſupplied by another, | 
81 Nor atatis fuit ut flos veris. 3 
281 F Life in its greateſt Vigour is altogether Vanity, 
82 ) Utere praſenti, memor ultime. Fe 
202 1 you remember the laſt, you'll improve the preſent, 


Umbre tranſitus eſt tempus noſtrum. 
283 Our Life reſembles the Shadow that paſſeth away. 


Vroe memor quam ſis &i brevis. 
2110 how ſhort! Eternity how long! 
Ventus quo vult fpirat.* 
255 1 The Wind bloweth where it liſteth. 
286 Vita tranſit. Life paſſeth away. 
Verus ſum temporis index. 
287 i ſhew the Time faithfully. 
Viuite, ait fug io. | 
285 i Live, it wg I on the Wing, | 
289 Volucri curſu. With winged Speed. 297 
290 Welcome Chapmen,** 


* On a Wind Dial. 
+ B. Atterbury, at Bromley in Kent, 
** On a Dial in a Market Place. 


291 Work 


Chap. XXIII. Motto's for Dials, @c. 115 


291 Work to-day, and play to-morrow. 
292 Watch, for you know not the Hour. 


293 Watch. 
29 4 Zn GTA) g. Life's the Spectator of a Shadow, 


Upon the Sun-Dial on the High-Church Vall of 
GLASGOW. 295 


Our Life's a flying Shadow, God's the Pole; 
The Index pointing at him is our Soul; 
Death's the Horizon, when our Sun is ſet, 


Which will through CHriſt a Reſurrection get. 


Written on a Sun-Dial in a Circle. 2 96 


Sic petit oceanum Phebus, ſic vita ſepulchrum, 
Dum ſenſim tacita volvitur hora rota: 


Secula fic fugient, ſic lux, fic umbra, theatrum 
Donec ſtelligerum clauſerit uns dies. | 


After cards turned into Engliſh: 
Thus ſteal the ſilent Hours away, 5 


The Sun thus haſtes to reach the Sea, 
And Men to mingle with their Clay. 
Thus Light and Shade divide the Year, 0 


Till the laſt great Day appear 
To ſhut the ſtarry Theatre. 


ANOTHER. 


| 2979 So ſlide the Hours, ſo wears the Day, 
Theſe Moments meaſure Life away, 
With all its Trains of Hope and Fear; 
'Till ſhifting Scenes of Shade and Light 
| Riſe to eternal Day, or fink in endleſs Night, 
. Where all is Joy, or all Deſpair. 
12 Ou 


116 Motto's for Dial, & c. Chap. XXIII. 


On .a Cicling Dial, uſually called a Spot Dial, 
made at a weſtern WVindow at Theobald's. 


298 Little Sun upon the Cieling, 
Ever moving, ever ſtealing 
Moments, Minutes, Hours away, 
May no Shade ſorbid thy ſhining, 
While the heay'nly Sun declining 
Calls us to improve the Day. 


Another for a Spot Dial. 


299 Shining Spot, but ever ſliding ! 
Brighteſt Hours haye no abiding : 
Uſe the golden Moments well; 
Life is waſting, 
Death is haſting, 
Death conſigns to Heay'n or Hell, 


ANOTHER. 


300 See the little Day-Star moving; 
Life and Time are worth improving: 
Scize the Moments while they ſtay, 

Seize and uſe them, 
Leſt you loſe them, 
And lament the waſted Day. 


ANOTHER. 


301 "This plainly ſhews to fooliſh Man, 
» That his whole Life is but a Span. 


CHAP. 
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CH AP. XXIV. A new Table of the Eleva- 
tion of the Pole, and Difference of Me- 
ridians fro, London. 


A New and Correft Alphabetical Table of the 
moſt eminent Cities, Towns, Sc. in the World; * 
ſhewing at each Place the Elevation of the Pole, 


and the Difference of their Meridian from London. 
> The Elevation of the Pole ſignifies the ſame 


Thing as the Latitude of the Place; and the Dif- 
ference of the Meridian, the ſame as the Longitude 


of the lace. 


Note, 


E Faſt To 
WC. :c. 1 Welt Lei 
8 


, _ 5 Latitude. 


D Degrees 
5 Passe Hour s 
1 


linutes | 


An Explanation of the follo:ving Table. 


The Names of the Places ſtand in an a/phabetical 
Order, and thoſe Names are al ways followed by One 
or /Wwo more in the tame Line or Article. Where 
there is but Oze Name following that of the Place, 
it ſignifies what Kingdom or Part of the It ond 
it is ſituated in; as Athens, Greece, ſignifies that 
Athens is in Greece: But where there are [<9 Names 
tollowing the Name of the Place, the Firſt ſignifies 
the Province or Diviſion, and the S:cond the Aing= 
dom or Part of the World, as Aix laChape!/o, Weſt- 
phalia, Germany, ſignifies that Aix lu Chapelle is 
in Weſtphalia, which is a Province of Germany, and 

P. lo of all the reſt. 
* N. B. The Table of the principal Cities and Towns in England, 


Scotland, Ireland and Wales, is on Page 14, &c. | 
5 1 3 A: Adrian . 


! | 
N 
ü 
N 


A. 
Aarianople, Turkey, Europe ; 
Agra, a Capital in the Mogul's Empire 
Aix, Provence, France 
Aix la Chapell;, Weſtphalia, Germany 
Al-ppo, Syria, Afia 
Alexandria, Egypt, Africa 
Alexandretta, Syria, Aſia 
Algiers, Barbary, Africa 
Alicunt. Valentia, Spain 
Amſterdam, I Iolland 
Antibes, Provence, France 
Antwerp, Brabant 
Archangel, Ruſſia 
Africa, Peru, South America 
Aſtracran, near the Caſpian Sea, Muſcovy 
Athens, Greece 
Au burg, Suabia, Germany 

B. 


Babylon, Chaldea 

Bagadat, Meſopotamia, Aſia 
Baltivia, Chili, South + meric21 
Barbi:does, Weſt-Indies 
Parcilona, Catalonia, Spain 
Batavia, Java, Eaſt Indies 

Bay nue, Gaſcony, France 
Belgrade, Servia 

Balve dre, Naples, Italy 

Benc vente. Spain 

Benevertum, Naples, Italy 
Bengal, India | 
Bergen, Norway 

Berlin, Germany 

Bern, Switzerland 

Bilboa, Biſcay, Spain 

Bologna or Boulogne, Italy 
Benn. Lower Rhine, Germany 
Beorſleduc, Brabant, Flanders 
Bo/ion, New England 
Bourd:aux, Guienne, France 
Bow ges, Orleavois, France 
Brandenburgh, Pruſſia, Germany 
Bre. Bretigne, France 

HBreaa, Spaniſh Provinces 
Brc/iaw, Bohemia, Germany 
Brill, Holland | 
Brindiſi, Naples, Italy 
Brunſwick, Germany 


— ᷓ — 
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| DV. Me. 
H. M. 


Bruges, Flanders 
Bruſlels, Flanders 
Buda, Lower Hungary 
. 
Cadix, Andaluſia, Spain 
Caen, Normandy, France 
Cagliari, Sardinia, Mediterranean 
Cairo, Egypt, Africa 

lais, France 
Calecute, Eaſt-Indies 
Cambray, France 
Candia, in Candia- Iſland 
Candia, Ceylon, Eaſt-Indies 
Cope of Good Hope 
Cartagena, Spaniſh Weſt-Indies 
Carthagena, Murcia, Spain 
Carthage, Barbary, Africa 
Caſal, Milan, Italy 
Catanea, Sicily 
Ceuta, Africa 
Charles Town in Carolina 
Chriſtianſtad, Gothland, Sweden 
Clermont, Linnois, France 
Clever, Weſtphalia, Germany 
Cochin, Malabar, Aſia 
Cochin China, Eaſt Indies, Aſia 
Cologne, Germany 
Conſtantinople, Romania, Turkey 
Copenhagen, Zealand, Denmark. 
C:rinth, Morea, Turkey 
Cracow, Poland 
Cremona, Milan, Italy 
Cu/co, Peru, South America 
Cyprus Ifland, Levant 


Dantxzick, Poland | 
Darmſtadt, Upper Rhine, Germany 
Delft, Holland 

Derbent, near the Caſpian Sea 
Dewventer, United Provinces 

Deux Ponts, Upper Rhine, Germany 
Doway, Flanders 

Dreſden, Saxony, Germany 
Drontheim, Norway 

Dunkirk, France 

Durazzo, Albania, Turkey 


I 4 


A 


[D. 
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Latit. 


M. 

15 N 
48 N 
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E. Elbing, 
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E. 
Elbing, Poland 
Embden, Wellphalia, Germany 
Epheſus, Natolia, _ 


Ferrara, Italy 

H, Barbary, Africa 

Finale, Genon, Italy 

Florence, Tuſcany, Italy 

Fort St. George, Eaſt Indies 
Frankfort on the Oder, Germany 
Frankfort on the Main, Germany 
Frieburg, Suabia, Germany 
Furnes, Flanders = 


Callipoli, Romania, Turkey 
Gelders, Gelderland 
Gencwva, Savoy, Italy 
Genoa, Italy 
Ghent, Flanders 
Gibraltar, Andaluſia, Spain 
Glatz, Bohemia, Germany 
Goa, Eaſt-Indies 
Gombroon, Perſian Gulf 
Gottenburgh, Sweeden 
Granada, Granada, Spain 
Grawveling, Flanders 
Grenoble, Dauphine, France 
Erodno, Lithuania, Poland 
Grocningen, Holland 

II, 
Hague, Holland 
Hall, Swabia, Germany 
Hamburgh, Denmark 
Haraw, Upper Rhine, Germany 
Ilanover, Saxony, Germany 
Harlem, Holland 


Heidelburg, Lower Rhine, Germany 


Helmſtat, Saxony, Germany 
Hul, Flanders 


33 Town, Virginia, North America 


Jeruſalem, Paleſtine, Aſia 
Hngol/lat, Bavaria, Germany 
Iſpahan, Ancient Perſia, Aſia 
Julicrs, Weſtphalia, Germany 


Teninaict, Podolia, Poland 


| 


Laitt. Dif. Me. 
D. M. H. M. 
54 20 NI I 22 E 
53 10 NJ o 29 E 
37 Fo NI Ii 50 E 
44 45 No 49 K 
33 15 NI O 24 W 
44 10N[o 34 E 
43 4% N 0 47 E 
13 NIS 20 E 
52 28 NJ o 58 E 
49 45N[o 39 E 
47 50 No 33 E 
51 15 N DF 11 E 
4 55N[1 53 E 
51 156 NI O 26 E 
46 115 NO 25 E 
44 25 NO 37 E 
51 NO 14 
35 30 N [Oo 19 E 
30 30N [I 7E 
15 22 N [4 58 E 
7 10N 3 44 E 
97 30 N Jo 48 E 
36 z2oNlo II E 
51 4N o 10 E 
45 10 N o 23 E 
53 25 N40 f 
53 JN 23 K 
2 10N [o 16 E 
49 6N[o4qrt 
53 30 No 40 E 
50 3N o 41 E 
52 16N [o 36 E 
52 25 NI O 17 E 
49 12 N o 33 E 
51 Fz⁊N o 40 E 
51 20 No 19 E 
37 10 NI OW 
32 44 N 2 21 E 
48 32 N [o 52 E. 
33 ON 3 33 K 
50 20N [o 27 E 
49 20 NI 38 E 
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Kargapol, Ruſſia 
Kexholm, Finland, Sweeden 
Koningsburgh, Pruſſia, Poland 
Konizeck or Koniox, Poland 

L 
Landau, Suabia, Germany 
Lanodicea, Natolia, Aſia 
Lariſſa, Theſſaly, Turkey in Europe 
Larta, Epirus, Greece, now 'I'urkey 
Lawenburgh, Saxony, Germany 
Legorn or Leghorn, Tuſcany, Italy 
Lepanto, Achaia, Turkey 
Lerida, Catalonia, Spain 
Leuwarden, Weſt Frieſland, Holland 
Leyden, Holland 
Leigſict, Germany 
Leige, Spaniſh Provinces 
Lima, Peru, South America 
Liſle, Flanders 
Lisbon, Portugal 
Livorn, ſee Leghorn 
LONDON, Metropolis of England 
Lorerto, Tuſcany, Italy 
Louvain, Spanith Provinces 
Lubeck, Holſtein, Denmark 
Lucca, Tuſcany, Italy 
Lunden, Gothland, Sweeden 
Luxemburgh, Saxony, Germany 
Luxemburgh, France 
Lions, Lionois, France 

M. 
Madagaſcar, Africa 
Madrid, New Caſtile, Spain 
 Magxſtrecht, Spaniſh Provinces 
Magdeburgh, Saxony, Germany 

ajorca, in the Mediterranean 

St. Males, Bretagne, France 
Malaga, Granada, Spain 
Malta, near Sicily, Mediterranean 
Malacca, Eaſt- Indies 
Mantua, Italy 
Marſcilles, Provence, France 
Mecca, Arabia Felix 
 Mechlin or Malines, Spaniſh Provinces 
M:dina, Arabia Felix 
Mentz or Mayence, Germany 
Mina, Sicily | 
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Latit. Dif. Me. 
D. M. IH. M. 
Metz, Lorain, Germany [43 5oN[o 24 E 
Mexico, North America 10 oN 56W 
St. Michael, ſee Arch- Angel ; 
Milan, Italy | 45 28N]o 38 E 
Minſti, Lithuania, Poland 54 6NII 53 E 
Minorca Iſland, Mediterranean 139 roNIO 16 E 
Mittau, Courland | 56 25N[1 40 E 
Modena, Italy 44 30 NI O 47E 
Mos tpelier, Languedoc, France 43 28NIOo 16E 
Alons, Spaniſh Provinces | 50 2oN[o 15E 
Morluix, Bretagne, France 148 38Njo 15, W 
Moſcow, Capital of Muſcovy 55 30 NI z 38E a 
Munſter, Weſtphalia, Germany 51 457 NICO 31 E | 
Munchen or Munich, Bavaria, Germany 47 45N[]o 46E b 
N. 
Namur, Flanders 50 1o0N[o 23E 
Nancy, Lorrain, France 48 32zN[o 27E 
Nantz, Bretagne, France 147 12Nlo 6E | 
Naenkin or Nanquin, China 31 oN[7 54E F 
Naples, Italy {41 4;5N}o 5gE . 
Nara, Livonia, Sweeden 58 55N[2 2E 4 
Nearbonne, Languedoc, France ' 1 4z 5oN[o 12E 
Naſſaw, Upper Rhine, Germany 50 oN[o 32E 
Newmarh, 'I'ranſy Ivania 147 3o0N[1 26E 
Nice or Nizza, Piedmont, Italy 143 40 NI o 29 E , 
Nimes, Languedoc, France 43 30 No 18 E 4 
Natteburg, Ingria, Sweeden 6 oN{|2 5 E 
Noweerad, Weliki, Ruſſia | 58 10N|2 9E 8 
Nuremberg, Franconia, Germany 140 o oy o 45E - 
O. 
Olmutz, Bohemia, Germany 149 32N|1 10E $ 
St. Omers, Flanders 0 50 50 N 0 9 E. N 
Orange, Provence, France 144 10N[o 19 E. 5 
Oran, Barbary, Africa 135 30 NI OE Y 
Ore/ca, ſee Notteburg | 8 
Orltans, Orleanois, France 147 45 N o — E N 
Orvieto, Papacy, Italy 85 | 42 27N[o 53 E S, 
Otranto, Naples, Italy 140 F NI I ig E 8. 
Oude nard, Flanders 150 46 N o 13 E. ay 
Owiedo, Auſtria, , 43 10 5 o 23 W - 
| 0 
. | 
Padua, Italy 35 32 N o 50 E Ny 
Palermo, Sicily 37 26 N 2 30 E S, 
Panama, America 1 1085 30 W ay 
Paris, France 48 4 NT O HE oY 
Parma, Italy 44 42 N 2 44E S 
o 38E oY 


Pavia, Milan, Italy 45 12N 
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Pekin, China 

Pergamos, Natolia, Aſia 
Peterſburg, Ruſſia 
Philadelphia, Natolia, Aſia 
Piſa, Tuſcany, Italy 
Placentia, Parma, Italy 
Pl:ſrow, Ruſſia 

Ploozko, Poland 

Poitiers, Orleanois, France 
Porto or Oporto, Portugal 
Port Royal, Jamaica 
Prague, Bohemia, Germany 


Quebec, Canada 
St. Quintin, Picardy, France 
R. 


Ratisbon, Bavaria, Germany 
Rawenna, Italy 

Rennes, Bretagne, France 

Reims, Champagne, France 
Rhodes Iſland, Archipelago 

Riga, Livonia 

Rochel, Orleanois, France 
ROME, Italy 

Rotterdam, Holland 

Rovcu or Roan, Normandy, France 


Saltsburgh, Bavaria, Germany 
Salamancha, Leon, Spain 
Salonichi, Theſſalonica, Turkey 
Salerno, Naples, Italy 

Sallee, Africa 

Samarcand, Tartary 
Santillana, Auſtria, Spain 
Saragoſa, Aragon, Spain 
Sardi;, Natolia, Aſia 

Savona, Genoa, Italy 
Scanderoon, ſee Alexandretta 


Schaffbauſen, Switzerland, Germany 


Segovia, Old-Caſtile, Spain 
Sens, Champagne, France 
Setines, ſee Athens 

Seville, Andaluſia, Spain 
Siam, Faſt-Indies 
Slezwick, Denmark 
Smolenſto, Muſcovy 


Smyraa, Natolia, Aſis 
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So iin, France 

Sof bia, Bulgaria, Turkey 

Spalato, Dalmatia, Turkey 

Sſires, Upper Rhine, Germany 
Spoletto, Italy 

Stockholm, Su den 

Strasburg, U er Rhine, Germany 
Sultæbacł, Bavaria, Germany 
Surat, India 

Syracuſe, Sicily 
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* 
ungier, Barbary, Africa 
Taranto, Naples, Italy 
Tar/agon, Catalonia, Spain 
Temeſwaer, Hungary 
T.tuan, Fez, Africa 
Thibe:, ſee Stives 

Tbalauſe or Tolouſe, Languedoc, France 
Thorn, Poland 

Thyatire, Natolia, Aſia 
Tokay, Hungary | 
Toledo, New-Caltile, Spain 
Tortaſa, Catalonia, Spain 
Torneo or Torno, Lapland 
Tours, Orleanois, France 
Toulon, Provence, France 
Tournay, Flanders 

Trent, Auſtria, Germany 
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Tripoli, Barbary, Africa 
Tunis, Barbary, Africa 
Turin, Piedmont, Italy 
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Falencia, Valencia, Spain 
Valladolid, Old- Caſtile, Spain 
Findo/me, Orleanois, France 
FVenle, Gelderland 

Venice, Italy 

Verdun, Lorrain, Germany 
Verona, Venice, Italy 
Vienna, Auſtria, Germany 
Vi.nne, Dauphine, France 
Uln, Suabia, Germany 
Up/al, Sweeden 

Utrecht, Holland 


Warſcv, Poland 
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Trees or Tricrs, Lower Rhine, Germany 
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Latit. Dif. Me. 
.M 


M. H. M. 
20 NI O 14E 
32 NI 30 E 
20 NI 2 E. 
oNJo 33E 
28 N 0 5 E 
30 NII 16 E. 
17 N 0 31 E 
10 NIO 47 E 
30 NL4 47 E. 
icNis: a 
| 

45 NI[O 24W 
40 NI II E 
55 N [O 8E 
30 NI 15 E 
30 NI[O 22 E 
ISNlo 7E 
oN II 18 E 
28 NI. 54 E 
12NII 15 E 
30 NICO 14 
34 NI 2E 
50 N 34 
10NILO 4E 
o NI O 25 E 
35NI[O 14 E. 
50 No 46 E 
30 N[O 27 E 
5 No 55 E 
30 NO 51KE 
90 NI[O 31 E 
1 NI O 1E 
28 NI[O Ii; W 
45 NI O 4E 
10 No 25 E 
36 NIL O SIE 
10 NI O 21 E 
25 NI o 48 E 
12Nh 1 7E 
26NJ 2 43E 
55N{fo 41 

55 NII 14E 

0 


10 NII 28 E 
Waterford, 
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| Latit. | DM. 
D. M. | H.M. 
Waterford, Treland 53 oN{o zgW 
Mejel, Weſtphalia, Germany 51 32N[o 26E 
Wiberg, Jutland, Denmark 56 25 N[O 37E 
Wittenbergh, Saxony, Germany 5t 28 No 53 E 
Molfenbuttel, Brunſwick, Germany 51 50 NO 43 E 
Worme , Germany 49 12N | o 24E 
Wurtsburg or Wirtsburg, Franconia, Germany 49 20 No 41 
V. 2 
Yuica, Mediterranean 138 40 Njo SRE 
Z. 
Zell, Lunenburgh, Germany 2 30 NO 42 E 
Zolnocl, Hungary 47 58 N 1113 E 
Zurich, Swtizerland, Germany 47 15 NO z33E 
Zutphen, Gelderland, Holland 52 4 N | o 24 
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CHA P. XXV. Concerning the Motion of 
the Hands of a Clock or Watch, as it re- 
preſents the Motion of the Sun and Moon. 


OR a Concluſion of this Work, I ſhall here ſhew 
my Reader how naturally the 9 Hands of a 
Clock or Il atchrepreſent the Motions of the 9772 and 
Moon: For as there are twelve Calender Months, 
and twelve Signs in the Zodiack, ſo alſo are there 
twelve Hours upon the Dial Plate of a Clock and 
Watch. But as the Moon makes thirteen Conjuncti- 
ons with the du in ue Year, that is, in the Time 
the Sun apparently moves once round the Heavens, 
ſo the Minute-Hand of a Clock or Watch makes but 
eleven Conjunctions with the Henr-hand in the 
Time it moves once round. For let the Hour-haud 
repreſent the dun, and the Minute-hand the Moon, 
at 12 a-clock they are always together, then they 
both moving forward, when the Minute-hand comes 
again to 12, it doth not find the Hour-hand there, 
bur 
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but is moved one eleventh Part of the whole Reyo- 
lution further; therefore the Minute- hand muſt go 
5 Min. 27 Sec. 16 Thirds 21 Fourths 49 Fifths ,*,be- 
fore it make the next Gonjunttion with the Hour- 
hand. And 

Juſt ſo it is with the dun and Moon; for ſuppoſing 
the new Moon to be upon the 21ſt Day of March in 
the very beginning of Aries, they both moving for- 
ward according to the order of the Signs. 

When the Moon comes again to the very beginning 
of Aries, ſhe doth not find the dun there, he is moved 
26 Deg 55 Min. 46 Sec. more to the Eaſt in the 
Ecliptick;* ſo that the next Conjunction of the Sun 
and Moon will be made in Aries 29 Deg. 6 Min. 
2.5 Sec. 12 Thirds, according to their middle Motions ; 
and the next or /econd new Moon would be made 
in Taurus 28 Deg 12 Min. 50 Sec. 24 Thirds; the 
Third in Gemini 27 Deg, 19 Min. 15 Sec. 36 Thirds; 
the Fourth in Cancer 26 Deg. 25 Min. 40 Sec. 48 
Thirds, Sc. every uew Moon exceeding the Place of 
the foregoing by 29 Deg. 6 Min. 25 Sec. 12 Thirds, 
but they do not move equally as doth the Hands of 
a Clock or Watch. Therefore the above equal Law 
of the dun and Moon is not exactly obſerved; how- 
ever, this may ſerve well enough to give an Idea of 
the new Moons, how it is nothing elſe but the paſs- 
ing of the Moon by the Sun, as the Minute-hand of 
a Watch doth by the Hour-hand, as repreſented by 
the following Table. 


dee my Urany/copia, page 166, 


A New 
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A New and Correct Table, frewing the exact Time that the Hands of a 
Clac or Watch meet through one Revolution, or the whole 
12 Hours upon the Dial Plate of a Clock, &c. 


— * 


25 
0 - n 
11 132-6 29: 10-44: 4005p 
121212 10 54 32 43 38% |. 
FF ee 21 e r 25% 
t 16 
VVT 
VET 
777 38 10 54 32 13 
Ai e 0 „„ 22 
V 16 212 
i t 1041 
| 11 | 12 12 00 OO OO OO OO | 
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EXPLANATION 


The firſt Column to the left Hand ſhews the 
Number of Conjunttions of the Hou, and Minute- 
hand, the ſecond contains the Hours, the third the 
exact Times of their meeting. 


As for Example. 

The two Hands are together at 12 a-clock, and 
the next Time they will be together will be at 5 M. 
27 Sec. 16 Thirds, 21 Fourths, 49 Fifths , paſt one, 
the third Mecting will be at 10M. 54 S8. Cc. paſt 2, 
the fourth at 16 M. 218. Sc. paſt 3 a- c OK, Sc. as 
in the Table, and this is plain enough wi hout any 
more Examples, CHAP. 
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CHAP. XXVI. Of PaIN TIN Sun Dials, 
and firſt of the Planes or Surfaces on which 


Drats are to be drawn. 


IA Planes are of two Sorts; firſt ſuch as 

are made on the Wall of a Building; or /econd- 
ly, ſuch as are drawn on Tables of Wood, vulgarly 
called Dial-Boards. 

The fir/t Sort, if they are made on Brick-Work, 
is done by plaiſtering on the Wall with Lime, Sand 
and Hair, mixed; this muſt be well drenched with 
Linſeed Oil, after it is dry, 7. e. as long as it will 
drink any; and then painted with Oil and White- 
Lead, that it may be durable. 

But a better way is to temper the Lime, Sand and 
Hair with Ox Blood, which will be no great Charge, 
but of great Advantage; for this Mixture will equal 
in Time the hardneſs of a Free-Stone, and keep the 
Surface as free from the Injuries of Weather; but 
you mult aſterwards paint it white. The following 
Method is ſtill preferable. | 


How to make an exceeding ſtrong Cement or Plaiſter, 
with which to form any Dial Plaue upon the Side 
of a Houſe or Wall, which will enaure the Wea- 
ther, not inferior to Stone. 


Take Lime and Sand, and temper it with Linſced 
Oil to the Conſiſtency of Mortar, or common Plai- 
ſter, and ſpread it upon the Wall to a competent 
Thickneſs, and it will become as hard as a Stone, 
and laſt many Ages; and upon this you may deſcribe 
a Dial, and put on the Lines, Figures and Furniture, 
as hereaſter is directed. N 

Note, 
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Note, If you are in the Country, remote from 
any Opportunity of getting Linſed Oil, you may 
make it with skimmed Milk, which will be Rays 
ſuperior to Plaiſter made with Lime, Hair and Water. 

If you are to draw a Dial upon a Stone, the beſt 
Way is to drench the Stone with Zinſeed Oil and 
Il hite-Lead mixed very thin, till it will drink in no 
more; then ſhall the Dial you paint upon it, laſt 
longer, and he the better prepared againſt the Ru- 
ins of Time. 

Now for Tables or Dial Boards of Il vod, they 
being the moſt common, I ſhall give ſuch Directions 
for making them, as have been always found moſt 
profitable and fit for the Purpoſe. 

The beſt Woods for this Purpoſe, are the cleareſt 
Iainſcot, and yellow Fir, provided it is clear of 
dead turpentine Knots; there is not much Diffe- 
rence between theſe two Woods, as to their Alte— 
ration by the Weather, they being both ſubject to 
ſplit in caſe they are buund, and have not free Li- 
berty to ſhrink with dry Weather, and /well with 
Wet, though as to their laſting, Oak ſeems prefer— 
able; though good yellow ur will laſt the Age of an 
ordinary Man, if well ſecured, as Things of this Na- 
ture ought to be. 

In working cither of theſe kinds of Wonds, the 
Boards ought firſt to be cut to ſuch a Length as you 
intend your Dial Board ſhall be, and o many of 
them as may make up the Breadth defi gncd, . let 


them be joined on the Edges, and plained on both 


Sides, and afterwards tet to dry. 
tor it has been objerved, that though Boards 
have lain in a Houſe ever ſ long, and are ever 


ſo ary, yet when they are thus ſhot and plamed, they 


will ſbrink afterwards beyond Belief, if kept ary. 
I. When 
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When you think they are dry enough, and will 
ſhrink no more, let them be ſhot again with good 
Joints, and let every Joint be ſecured with wooden 
Dove-Tails, let in a-croſs the Joint in the Back/age : 
let this be done after the Boards are glued together 
and well dried: after it has been thus glued, and the 
Joints are ſufficiently dry, then let the Face of the 
Board be well plained and tried eyery Way that it 
may be both /92997h and true, and the Edges ſhot 
true and all of a Thickneſs, as Pannels of Wainſcot 
are commonly wrought. 

The Edges muſt be true and eyen, that they may 
fit into the Rabit of a Moulding, put round it, juſt 
as a Pannel of Wainſcot does in its Frame. 

This Method will give Liberty to the Board to 
fprink without tearing; whereas Mouldings that are 
nailed round the Edges, as the common Way is, do 
{o reſtrain the Motion of the Wood, that it cannot 
ſprink without tearing; but Boards made this Way 
will laſt a long Time, without cither parting in the 
Joints or ſplitting in the Wood. 

Dials are tome Times drawn on Planes lined with 
Copper or Lead,that they may be free from ſplitting 
or tearing; but a Board (if it be made as before 
diretied) is to be prefered in many Reſpects. As 
firſt, In that it is much cheaper. Secondly, Both 
Lead and Copper will ſwell a little with the Heat 
of the Sun, and in Time will grow hollow outwards, 
or become convex inſtead of a perfect Flat, which 
will much pervert the Truth of its Shadow. And, 
thirdly, The Colours will be apt to peel from the 
Metal, and the Dial will by that means be in danger 
to be ſooner defaced, than if it were painted upon a 


wooden Plane, 
Hou 
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How to make the beſt Glue for gluiug the Joints 
of Boards for Dials. 

Take a Quart of Milk (but ſome have prefered 
Water) that has itood 1o long and been skimmed fo 
often that no more Cream will ariſe; and when skim- 
med very clean boil it a little in a /eaden Pot, and 


if any Skum yet arite be ſure to take it clean off; 


then put into the Milk about half 2 jd of good 
Glue cut in ima! Bits, which will ſoon melt: boil it 
gently on a ſoft Fire to a 299d budy, but not to be too 
thick nor too thin; then take it off the Fire and 
keep it for Ule. Note, Care maſt he taken in the boil- 
ing that it do not Cui tu the Sides of the Pot, for that 
takes away much of the Strength of the Glue; but 
if it be made with due Care, it binds beyond any 
other Glue, and it is better able to reſiſt the Wea- 
ther, and therefore the fitteſt for gluing Boards for 
Sun Dials. 

Care muſt he taken that your Glue be not made 
too thin, for if it be, the Wood will Y drink it up 
that it will not be of 4 /iffcrent budy to bind the 
Parts together; on the contrary, if it be 2% thick, 
it will not give Way for the Joint to /ou! cloſe 
enough to be ſtrongly Hg for though it is Glue 
that makes the Joints itick, yet where there is ſo 
much of it that the Joint cannot clots exactly, it 
will never hold firmly. 

Whenever you uſe your Glue take care that it be 
thoroughly hot, for Glue that is not hot never take 
firm hold on the Wood. 

You muſt alſo take great care that the Boards you 
are to glue have not been touched with or Grea/e; 
for in {uch Places the Glue will never take hold, al- 
though after a Thing is once glu:d ſaſt, no Greafe 
ror Oil can hurt it. K 2 The 
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The Glue being ready, and the Joints of the Board 
ſhot true, ſet 49th the Faces of the Joint cloſe toge- 
ther, and both alto turued upward; then dip a Bruſh 
in the Glue and beſmear the Faces of both Toints 
as quick as poſſible, then clap the two Faces of the 
Joint together, and {ide or rub them long ways 
one upon another to or three Times to ſettle them 
Cloſe, and ſo let them ſtand till they are firm and dry. 


Ihw to prepare your Oil for laying on the Colours 
upon Dials. 


Take One Gallon of Lin/ced Oil and ſet it upon 
a Charcoal Fire, and when it is about to boil put 
into it two Pounds of Red Lead, and let it boil toge- 
ther for about an Hour; but the beſt Way to know 
when it is boiled enough, is to take a little of it out, 
and let it cool, and then it it ropes like thin Tar, it is 
enough: This done, put a lighted Paper to it, and 
ſet it on fire to conſume the greaſy Part of it, which 
will be done in a Minute or two, more or leſs, ac- 
cording to the Quantity of your Oil; and when it has 
burnt /ong enough clap a Cloth or any other Thing 
cloſe over it, and extinguiſh the Fire; after which 
let it co9/ and /ettle, then decant the clear Oil 
from the Dregs, and keep it 72 a Bladaer for Uſe. 
This is called drying Oil, and with this the ſe- 
yeral Colours are to be ground in order to paint, ſo 
as te endure the Weather; but you muſt obſerve 
that your Colours are thoroughly dry before they are 
eh ed. The ſeveral Colours I ſhall deſcribe hereafter, 
N. B. The above Method of making the drying 
Oil has one Inconvenience in it, that it makes the 
Oil of a deep reddiſh Colour, which in ſome Caſes 
may alter the Nature and Beauty of ſome Colours, 


as I hites, which are liable to become Tellow; alfo 
Blues 
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Blues may by this Means become greenfh; to pre— 
vent which, in the preparing of your Oil, inſtead 
of Red Lead uſe Letharg? of Gold. 


Of Colours uſed in Painting Sun-Dials. 
The Colours generally uſed in Painting Sun Dials are: 


For White, Ceruſe and White Lead. 
For Black, Lamp-Black, Ivory-Black, Charcoal, 
and Sea Coal-Black. 

For Red, Red-Lead, Vermilion and Cinnabar Lak. 
For Green, Verdigreaſe. 1 
For Blue, Indigo, blue Bice, blue Verditer and Smalt. 4 
For Telluw, yellow Oker, and yellow Pink, q 
For Brown, Spaniſh Brown. 


With the above Colours you may compound Variety | 
of other Colours, /g. 

An Afb Colour is made by mixing a /11tle Lamp- 7 
Black with White. 9 

A Purple is made by mixing Cinnabar Lak and * 
blue Bice. 

A Carnation is made by mixing Cinnabar Lak 
and White. | 

A Green is made by mixing blue Bice with yel- 
low Pink. N. B. Any Blue and Yellow make a Green 
of ſome Degree or other. 

A Light Blue is made by mixing blue Bice and 
White. | 

A Lead Colonr is made by mixing Indigo with 
White. | 

A lively Graſs Green is made by mixing Verdi- 
greaſe with yellow Pink. 

And by this Means may ſeveral other Colours be 
compounded and made /;zghter or darker at Pleaſure, 
as a little Practice will make evident. 
| How 
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Hoco to prepare the Colours for painting Sun-Dials. 


Before you proceed to the painting of Sun-Dials 
in their ſeveral Colours, it is firſt neceſſary that 
they be primed, that is, painted fc or three Times 
over with Oil, and Colour prepared for that Pur- 
poſe, to fill up the Cavitics which may (after plain- 
ing) remain in the Wood, and to make it perfectly 
plain, and the more capable to receive and retain 
other Colours; and of all priming 5panyfh Erown is 
reckoned to be the chicf; for, not to mention its 
Cheapnels, it dries kindly, and gives the Oil a ſuf- 
ficient Time to penetrate into the Wood: and con- 
ſequently both refifts the Weather, and alſo freely 
receives all other Colours which are laid upon it: it 
is of itſelf of a Hor/e-fieſh Colour, and (beſides its 
Uſefulneſs in priming) is a natura Shadow forVer- 
milion, and may be made lighter or darker, accord- 
ing to the greater or leſs Quantity of //hite mixed 
with it; though in priming, it requires not any Mix- 
ture, but only the Oil itſelf. 

In prepariug the Spaniſh Broten for priming, 
grind it very well with the afore- mentioned drymsg 
Oil, and make it for the firſt primmg ſome what 
thiuner than you wouid do it for painting, that it 
may more caſily penetrate into the Wood; which 
being dry, do it over a /econd ↄ Te, with the ſame 

Mixture, only mix it a itle thicker; and letting 
that dry, do it a third Iime, mixing your Colour 
thicker every Time; and take care in the priming, 
not only to rub the Bruſh with the Priming all over 
the Plane, both on the Back, as well as on the Fore- 


ſide and Edges, the better to preſerve it, but allo 


to bob it againſt it, that the Priming may be ſure 


to pierce into all the Cayitics or Pores of the 
Wood: 


a « 
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Wood: when this laſt Time of colouring with your 
Priming is dry, then colour the [ace of the Plane 
over with white Lead, and when it is dry do it over 
again three or four Times more ſucceſſively, after 
each drying; and ſo will the Face of your Plane be 
of a beautiful white Colour, and it will alſo be ſuffi- 
ciently defended againſt the Fury and Violence of 
the /eather for many Years; when the laſt colour- 
ing, of your white is dry, your Plane is ready for 
laying on the Colours, vi. painting the Hour Lines, 
or what Ornament or Turuiture you think fit to 
have upon it. 

OBSERVE as a gencral Rule, that priming is to be 
mixed or tempered ſhiu, but Colours for Lincs or Fi- 
gures to endure the Weather, muſt be tempered thicker, 
the better to reſiſt the Fury of ſtormy or moiſt Weather. 


If you are only for makiny a common Sun Dial, 
theſe four Sorts of Colours will be ſufficient. 


1. Spaniſh Brown; which prepare, and therewith 
Prime your Dial, as before directed. 

2. White Lead, well ground in Oil; with which, 
after the Priming is thorovghly dry, go over it three 
or four Times, letting it dry between every Time; 
which not only makes a beautiful white ground, but 
fortifies it yet more againſt the Fury of the Weather. 

3. Lamp-black, for drawing the Hour Lines 
and Figures. 

4. Vermilion, for drawing the Parallels of De- 
clination, or what other Furniture you think fit 
to put upon it. 

The Spaniſh Brown, Lamp-Black and Vermilion, 
are all to be ground in the 47ymms Oil, deſcribed in 
Page 132; and for the J/hite Lead, it is to be uſed 
in the ſame Manner; only in making 47ying Oil 
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or Il hite Lead, inſtead of Red Lead, uſe Litharge 
of Gold, and proceed as before. 

But if you would have your Dial more rich, you 
muſt firſt conſider, what Colours you reſolve to have 
your Lines, Figures, Sc. to be, and upon what Ground 
* determined Colours will appear moſt beautiful. 

85 

1. Gold appears beſt upon a Blue ground, and in- 
differently upon a Red. 

2. Blue and Green appear beſt upon Tellow and 
White. 

3. Red ſets off with Tellow, IF hite, Blue, or 
Green. 

4. Tellow ſets off with Þlack, Blue, and Red. 

Beſides the Directions given already for preparing 
and Jaying on common Colours, it will be neceſſary 
to ſpeak of the /ayimg on the more rich and beautiful 
Colours; and firſt of Gd. 


How to make Gold Size, with which you deſign to 
lay on Leaf Gold. 


Take yellow Oker, and grind it with Vater on 
a Stone with a Muller, till it be very fine, and then 
lay it to dry, and grind it with the afore- mentioned 
drying Oil, as you would grind other Colours, ob- 
ſerving to put ſo much of each, that it may be of a 
competent Stiffneſs to work well, and of ſuch a Bo- 
dy, that it may ſettle itſelf ſmooth when laid on, 
but not /o thin as to run; and take care to grind it 
very fine, and it will add the greater Beauty to your 
Cold that is to be laid on with it. 


How 


Ch. XXVI. Of Painting Sun Dials, &c. 137 


How to lay Leaſ-Gold on an Oily Size: or tomake any 
Lines, Figures, &c. of Leaf Gold upon your Dial. 

Draw your Lines, Figures, or Letters, or what 
you think fit to have in Gold, with Gold Sire, 
(abovementioned;) which dry ſo, that when you 
touch it with your Finger it will /tic& a /7ttle to it, 
but the Colour not come of; for if the Colour 
comes off on the Finger, then it is not dry enough, 
and muſt be let alone a little longer; for if you ſhould 
then lay the Gold on, it would drown it ſo that it 
would be worth nothing; and on the other Hand if 
the Size ſhould be ſo dry as to hold your Finger, as 
it were, to it, then is it too dry, and the Gold will 
not take, for which there is no Remedy but new 
ſizing: therefore you muſt watch that it be not too 
wet or too dry. Then cut your Leaf Gold as near 
as you can, into the Form you would have it, whe- 
ther of Figures, Letters, Lines, Sc. (taking care 
to cut it rather % large than too /ittle;) and with 
a flat Stick lined with woollen Cloth, firſt rubbing, 
it on your Cheek, or breathing on it, take up your 
Gold (ſo cut) and put it upon the Size, and the Gold 
will leave your lined Stic k, and cleave to tlie Size; then 
preſs it dcn with Cotton, or Hare's Foot, and talce care 
that you make the Figures, Lines, or Letters, in the 
Gold Size; and that you cut the Gold large enough 
to cover the Figures ſo made in the Size; and when 
it is thoroughly dry, bruſh off the looſe Gold, and 
the painting will remain beautiful, and be able to 
endure the Weather. | 


Note further, That a Book of Gold contains 25 Leaves, each Leaf 
being three Inches ſquare ; the Price of each Book is Two Shillings 
at the Gold: Beater's ; one Book will cover 225 ſquare Inches of Work; 
for ſo many ſquare Inches are contained in 25 Leaves, that are three 
Inches ſquare, every Leaf containing nine ſquare Inches ſuperficial in 
Gold. The right Underſtanding of this will much guide you in judg- 
ing how many Books of Gold will ſerve to gild that-Work, wheie 
ſuperficial Contents in ſquare Inches may before hand be known. 


138 Of Painting Sun Dials, &c. Ch. XXVI. 


How to lay on Smalt to make a fine Blue. 


When you haye laid on what you think fit in 
Leaf Gold, take white Lead, mix it pretty ſtiff 
with drying Oil, and with a Pencil lay that on where 
you intend your Z/ze ſhall be, and then put your 
Smalt in a fine vearce, and ſiſt it on to the Dial, 
and with a Piece of Cotton dab it down upon the 
I hiteè before laid on, and when it is thoroughly dry, 
wipe off all the loote Colour with a Feather, and 
blow off the Duſt with a Pair of Bellows, which 
will caſily blow off all, except what fell upon the 
I hite before laid on to retain the Blue, which will 
be a very beautiful Bluc. 


Of the Nature and Colour of ſome of the principal 
Ingredients uſed in pamting of Sun Dials. 

1. CERUSE and V hite Lead are the only Colours 
to be uſed in painting in Oil, and beſides their Uſe- 
ſulneſs in painting of Dials, Paint made up with 
them and Oil, is frequently made uſe of in painting 
Poſts, Paliſadoes, Gates, Doors, Windows, Waint- 
coting, Sc. and anſwers the End of Pginting, both 
as to Beauty and Preſervation, for they dry well, 
and ſtrongly reſiſt the Weather; and if you would 
have them 0 dry yet more ſpeedily, you may in the 
png put a little Oz/ of Turpentine, if it be with- 

in Doors; but without Doors, it is better without, 
becauſe that does not ſo well reſiſt the Weather. 

2. Lamp-Black is a good Black, if it be firſt 
burnt, then ground, and laſtly tempered with Oil. 

3. Charcoal is a Black that will ſerve for ordi- 
nary Uſes; it dries well, but great Care muſt be 
taken that it be welt ground. 

4. Spaniſh Brown; the beſt is a deep n Co- 
lour, 
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tour, and free from Stones, and being very well 
ground, is the beſt for priming: It is of a Horſe 
Fleſh Colour, and a proper Shadow for Vermilion. 

5. Red Lead is a great Drier and Binaer; for 
which Reaſon, it is made uſe of in the drymg Oil; it 
reſiſts the Weather as well as any Colour whatſoever. 

6. Vermilion is a rich Colour, and of a good Body, 
but Care muſt he taken that it be finely ground, 
even as ſoft as Oil, and then it will work extra- 
ordinary well: It is beſt to buy it in the Stone, leſt 
you meet with ſome that has been adulterated with 
Fed Lead, or the like; it is a perfect Scarlet of it- 
ſelf, and may be altered to ſeveral Varicties, by 
mixing with other Colours. 
7. Cinnabar Lak is a rich Crimſon Colour, and 
muſt be very fine ground. 

8. 9malt is a very fins Blue, and it is beſt to be 
ſtrewed on, as before taught; for if you work it 1 If 
Oil, (though you waſh it and mix it with Vito 7 
Lead) yet it will turn black in Jie; if you bay RF 
it to work in Oil, the fineſt is belt, which is called 
Oil-Smalt. | | 

9. Blue Bice is a pale Color, and works well 
though a little ſandy. 

10. Blue Verditcr is not ſo good a Blue as Pico i 
and Smalt, though it may ſerve in Dial- painting | 
where they are wanting; but it is a little fandy, 1 
and apt to fade and turn grecniſb. | 

11. Indigo is a very dark Blue, and commonly 7 
lightened with VI ute, when uſed in Painting, ex- 
cept in Shadow ing; it grinds fine, and is very pro- 
per for the Jaſt Colour of Poſts, Paliſadocs, Doors, 
Windows, Sc. for it reſiſts the Weather, and pre- 
ſerves the Wood. 

12. Blue Balls are almoſt like Indigo, but not 
o good a Colour, nor will it endure fo long. 


7 
; 
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13. Umber is a Hair-Colour, it muſt be very 
finely ground, which to effect, requires a great deal 
of Labour; it dries and binds exceedingly, and is 
therefore alſo very proper for painting without Doors, 
as Doors, Pal iſadoes; if calcined in a Crucible, it is a 
natural Shadow for Gold, and ſome other Colours, 

14. Veraigreaſe is a perfect willow green, but 
may be altered at Diſcretion, with Tellow, Ec. but 
being very foul, it muſt be mended or cleanſed, 
which may be thus done: Grind it fine, and put to 
it eight Times its [eight of Spirit of Vinegar, di- 
geſt till the Vinegar is tinged very green, then de- 
cant the Colour; caſt away the Faces, and evapo- 
rate the Vinegar in a Braſs Veſica, /o have you a 
very good Verdigreaſe at the Bottom, much more 
fine and valuable, than before it was cleanſed ; 
it dries very 1{pcedily. 

15. Tellow Oker, the Engliſh, the Colour of 
freſp Wheat Straw; the foreign is of ſomewhat a 
more deep Colour; it is much uted in common Paint- 
ing, being ground very fine. 

16. Tellow Pink is a greeniſh Tellow; it grinds 
well, and is good to mix with other Colours to make 
a Green. 

Of theſe Colours ſome require waſhing, as Red 
Lead, Blue Bice, Smalt and Verditer, which is 
thus performed. 

Put the Colour into a glazed Veſſel, and put 
thereto plenty of clear Water, waſh it well, and (after 
a while) decant the Water; repeat this Work fix 
or ſeven Times; at laſt (the Water being but juſt 
troubled) put it into another glazed Veſſel, leaving 
the Dregs at the Bottom; then put ſome more Wa- 
ter into this ſecond Veſſel, and wath it as before, 
till the Water after ſettling be clear, and the Colour 
remain fine at the Bottom, Note, 


e 
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Note, Before you take the Colour out of the 
Veſſel, ſpread it about the Sides of the Veſſel very 
thin; and when it is dry, it will Part of it fall down 
to the Bottom, which keep by itſelf, but that 
which ſticks to the Sidcs of the Veſſel is the beſt, 
and is as fine as any Flower; that ſtrike oft with a 
Feather, and kcep it for Uſe. 

The Colours that require ing being thus pre- 
pared, (or if they are thoſe that do not require waſh- 
ing, they are done without) your next Work 1s to 
grind them, which is done thus: 

Take a Spoonful or two of the Colour you in- 
tend to grind, and put to it a little /zn/ced Oil, (but 
be careful you put in too little rather than too much 9) 
mix them together, and upon your Stone with a 
Muller, grind them well, adding Oil by Degrees, 
as you ſee it requires it, to make it like an Oint- 
ment, (always obſerving that it grinds much better 
when it is thick, than w chen it is /o thin, as to run 
about the Stone z) every now and then ſcrape it up 
together with a fin Knife or Lanthor;-Horn to 
keep it at, or near the Middle of the Stone, and 
10 continue to work till you have ground as much 
as you have Occaſion for; which done, clean your 
Stone by grinding Sand and I ater upon it, and then 
waſh and dry it, and the Muller; and w hen vou go 
to make uſe of it, mix it with 45 ug O1!, till it be 
ſo thin as to run freely from the Pencil, yet ſo thick 
that the Ground nuay not af pear throueh it, or to 
run when it is laid on, and then it will be the more 
beautiful Colour, and better endure the Weather. 

Note, Dials are not to be refreſhed but by new painting; yet here 
take notice, that I think it not convenient at all to lay new Colvar- 
ing upon the old Ground of a S Dial (that is, to draw the cid 


Lines and Figures over gain in the ſame Poſture, wherein they were 
Erawn before) but rather o take the Declination a-new, and acco:d- 


10g 
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ing thereunto make a new Draught cf your Dial, and proceed in the 
painting of ir, in all Reſpects, as if it were a new Dial; for it is ob- 
ſerved, that Dials which were made many Years, as 30 or 40 Years 
ago (which we believe went true when firſt made) will not give the 
true Hour now, but go very falſe, which is cauſed by ſome ſecret Mc- 
tion of the Earth, not hitherto taken Notice of, which apparently 
alters the Declination of all Planes whatſoever. If any one requires 
more Satisfaction herein, lethim repair to ſame old Dial that was made 
many Years ago, and according to the Diſtance of the Subſtile from the 
Meridian, let him find out the Declination when firſt made, as any 


Man that is an Artiſt can eaſily do; then let him take the Declination 


of the Plane by the Sun, and he ſhall find theſe two Declinations to 
differ conſiderably, according to the number of Years contained be- 
tween your Obſervation, and the Time of the Dial's firſt Making: 
So that a Plane that ſtood full South 30, 40, or 60 Years ago, ſhall now 
decline ſome Degrees either to the Eaſt or Weſt, according to the na- 
ture of the Earth's Motion, which is that which is called the Variation 
of the Compaſs, which is found by Obſervation to differ much in the 
ſame Country, in the Space of 50 or 60 Years, as all ſkilled in Altro- 
nomy very well know. | 


14 


CHAP. XXVII. The Manner of Painting 
Timber Work. 


Y Timber Work T mean all Manner of Wainſcot, 
Doors, Windows, Poſts, Rails, Pails, Gates, 
Border-boards for Gardens, &c. to preſerve them 
from the Violence of Rain or Injury of the Weather; 
the Method of doing which, I ſhall here lay down 
as plain as J can. 
Suppoſe then that there be a Set of Paliſadoœs, or 
a Pair of Gates, or ſome Poſts and Rails to paint, 
and I would finiſh them in a Stone Colour; firſt look 
over the Work, and take notice whether the Joints 
be open in the Gates, or whether there be any large 
Clefts in the Poſts; for if theſe are not ſecured, the 
wet will infinuate itſelf into thoſe Defects, and make 
the quicker Diſpatch in rotting the whole Work: 
let the firſt Buſineſs therefore be to ſtop up 3 
aces 
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Places ſmooth and even with Putty, which is made 
of Whiting and Linſeed Oil, well beaten together 
on the grinding Stone, or with a wooden Mallet, to 
the Conſiſtence of a very ſtiff Dough, and with this 
let all the Crannies, Clefts, and other Defects be per- 
fectly filled up, that it may be equal to the Surface 
or Outſide of the Stuff; then proceed to the priming, 
of the Work with ſome Spanih Brown well ground 
and mixed very thin with Linſeed Oil; with this do 
over the Work, giving it as much Oil as it will 
drink up; this in about #wo Days will be indiffe- 
rently dry: then, if you would do the Work ſub- 
ſtantially, do it over again with the ſame priming 
Colour; when it is thoroughly dry, then take White 
Lead well ground and tempered up, but not 4 
thin, for the ſafer you work it, if it he. got too 
ſtiff, the better Body will be laid on; and the longer 
it will Jaſt: let the Colour be well rubbed on with 
a large Briſtle Bruſh, and the whole Surface of the 
Work be fo entirely covered, that there remain no 
Crack nor Corner bare, which you may caſily do 
by jobbiug in the Point of a Briſtle Bruſh: Let th's 
firſt Colouring dry, and then go over it a ſecond 
Time, and if you plcaſe a third allo: the Charge will 
be a little more, but the Adyantage will be great 
in the Duration. This Courſe is ſufficient for any 
Kind of Timber Work that requires only a plain 
Colour, whether you thus cover the Work with a 
Stone Colour, or elſe with a Timber Colour in Um- 
ber and White, or a Lead Colour with Indigo and 
White, that with White being cheapeſt of the three 
by much: nay I have known ſome lay over their 
Work only with a Coat of Spanjſb Brown, by 
tempering it up more ſtiff than was done for the two 
firſt Primings, which in ſome Reſpects is cheapeſt of 


all, 


J 
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all, and preſerves the Timber perhaps as well as any. 
Now he that is able to bring the Work thus far on, 
has proceeded to the higheſt Pitch of that vulgar 
Painting, that aims at Preſeryation beyond Beauty, 
though ſomething of Beauty is neceſſarily included 
in this alſo; but this is not all, for he that is ar- 
rived thus far, is in a fair Way to other Perfections 
in the Art of Painting; but for the Painting of 
Wainſcot with its proper Shadows, and for imitating 
Olive and Walnut Wind Marbles, and ſuch like, 
theſe muſt be attained to by ocular Inſpection; it 
being impoſſible to deliver the Manner of the Ope- 
ratiof by Precept without Example; and JI am bold 
to affirm, that a Man {hall gain more Knowledge by 


one Day's Experience, than by an Hundred ſpent 


to acquire it ſome other Way. 

I adviie therefore all thoſe that defire an Inſight 
into this Buſineſs, to be a little curious, if Oppor- 
tunity offers, in obſcrving the Manner of a Painter's 
working, not only in grinding his Colours, but alſo 
in laying them on, and working in them, in all theſe 
obſerving the Motion of his Hand, in the manage 
of any Kind of Tool, and by this Means, with a 
little Imitation joined to the Directions here given, 
I doubt not but in a ſhort Time you may arrive to 
great Proficiency in the Buſineſs of vulgar Painting. 

Note, That if when you have made uſe of your 
Colours, there be occaſion for a {mall Ceſſation till 
the Work be finiſhed, in this Cale it is beſt to cover 
the Colours, if any remain in your Pots, with Hater, 
for that will prevent their drying, even in the hotteſt 
Time. 

And for your Pencils, they ought, ſo ſoon as you 
have done working, to be well waſhed out in clean 


Linſeed Oil, and then in warm Soap-Suds; for if 
either 
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either Oil or Colours be once dricd in the Bruſh or 


Pencil, it is ſpoiled for ever. 

It has been obſerved, that Timber laid over with 
I bite, when it has ſtood ſome Time in the Wea— 
ther, the Colour will crack and ſbriub up together, 


quſt as Pitch does, if laid on any Thing that ſtands in 


the Sun; the Cauſe of this is the Colour's being laid 
on with 70 ſtiff a Body, for being wroughts700 
thick once, it will dry with a Skin on the Out/tae, 
which will keep the Inſide moiſt and prevent its bind- 
ing firm, from whence thoſe Cracks proceed. 

Take notice, that if you ſhall at any Time have 
occaſion to uſe either Bruſhes that are very ſmall, or 
Pencils, as in many Caſes there will be occaſion, you 
x then to diſpoſe of the Colours you uſe upon 
a Zallet, (which is a wooden Inſtrument eaſy to be 
had at any Colour Shop;) and there work and tem- 
per them about with your Pencil, that the Pencil 
may carry away the more Colour; for you are to 
note, that if a Pencil be only dipt into a Pot of Co- 
lour, it brings out no more with it than what hangs 
on the Ouiſide, and that will work but a little Way, 
whereas if you rub the Pencil about in the Colour, 
on a Pallet, a good Quantity of Colour will be taken 
up in the Body of the Pencil; and beſides all this, 
you may work your Pencils better to a Point on a 
Pallet, than you can do in a Pot; the Point of a 


Pencil being of greateſt Uſe in divers Caſes, eſpeci- 


ally in drawing of Lines, and all kind of Flouriſhing. 
I ſhall fill be more particular under this Head of 
Painting, becauſe Painters Work is very expenſive, 
and is the only Part in Building wherein a Gentleman 
can be aſliſting either by himſelf or Servants, it be- 
ing almoſt impoſſible for any Gentleman to do either 
Maſons, Bricklayers, Carpenters, or Smith's Works, 
L whereas 
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whereas it is now well known and experienced, that 
ſince the Advertiſement of Alexander Emerton, ſe- 
veral Noblemen and Gentlemen have by themſelves 
and Servants painted whole Houſes without the Al- 
ſiſtance or Direction of a Painter, which when ex- 
amined by the beſt Judges could not be diſtinguiſhed 
from the Work of a profeſſed Painter. 

And that which conduces moſt to this Practice is 
the vaſt Diſproportion between the Prices which Pain- 
ters charge for their Work, and the Expence which 
Gentlemen are at in this Method of Painting, which at 
the utmoſt doth not amount to one fourth Part of the 
Painter's Price, to prove which I ſhall ſet down the 
Prices of Colours, and likewiſe ſhew what Number 
of Tards one Pound of each Colour will paint. 


Firſt Primer ground in Oil, at 36s. per 11216. 
weight, or 4d. per Ib. One Pound of which will 
paint 20 "ora Zards. 

Second Primer ground in Oil, at 36. per 11216. 
weight, or 44. per lb. One Pound of which will 
paint 12 ſquare Tards. 

Beſt I hite Lead ground in Oil, at 36s. per 
112/6, or 4d. per Ib. One Pound of which, with 
two penny worth of Oil, will paint 8 ſquare Yards, 
which is three Farthings per Yard, for which Pain- 
ters uſually charge 44. per Yard. 


1. PearlColour ground in Oil, at 44. and 5d. per Ib. 
2. Lead Colour ground in Oil, at 4d. and 5d. per Ib. 
5. Cream Colour ground in Oil, at 44. and 5d. per 1b. 
4. Stone Colour ground in Oil, at 4d. and 5d. per 16. 

5. Wainſcot, or Oak Colour ground in Oil, at 44. 

and 54d. per Ib. 

N. B. One Pound of any of theſe five Colours, 
with Oil, will paint eight ſquare Tards, for which 
Painters uſually charge 4d. per Tard. 
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1. Chocolate Colour ground in Oil, at 6d. per 40. 

2. Mahogany Colour ground in Oil, at 6d. per 1b. 
3. Cedar Colour ground in Oil, at 6d. per 16. 

4. WWaluut-tree Colour ground in Oil, at 6d. per lb. 


N. B. One Pound of any of theſe four Colours 
with Oil, will paint 10 ſquare Tards, for ſome 
12 which Painters wſually charge 4d. per Jara, 
or others more. 


1. Gold Colour ground in Oil at 84. per 10. 

2. Olive Colour ground in Oil from 8d. to 1 24. per lb. 

3. Pea Colour ground in Oil from 84. to 124. per 16. 

4. Fine Sky Blue mixed with Fruſſian Blue ground 
in Oil from 8d. to 12d. per Ib. 

5. Orange Colour ground in Oil at 124. per Ib. 

6. Lemon Colour ground in Oil at 124: per 40. 

7. Straw Colour ground in Oil at 124. per 16, 

8. Pink Colour ground in Oil at 12d. per Ih. 

9. Blaſſom Colour ground in Oil at 12d. per Ib. 


N. B. One Pound of any of theſe nine Colours 
with Oil, will paint eight ſquare Tards, for ſome 
of which Painters uſually es 1 od. or 12d. per 

ard, for others they will expect more. 


Fine deep Green ground in Oil at 2s. 64. per Ib. 


N. B. One Pound of which with Oil, will paint 
20 ſquare Tards, for which Painters uſually 
charge 12d. per Tard. 0 


Oils uſed in Houſe-painting are, 
1. Linſeed Oil at 10d. per Quart. 
2. Turpentine Oil at 1 2d. per Quart. 
3. Beſt drying Oil at 124. per Quart. 
| Painting 


A os 2 


"a F Tinber Work. Ch. XXVII. 
e Bruſbes of ſeyeral Sizes from 24. to 


64 Lach. 

Putty at 4d. per A 

Baule le Sie uſed by the Painters for priming new 
Work at 4s. per Firkin, or 2d. per Quart. 
Single dige at 18d. per Firkin, or 14. per Quart. 


Theſe Colours, with all other Materials uſed in 
Painting, are prepared in the beſt Manner, and fold 
by ALEXANDP) R FMERTON, Colourman, at 
the Hell, over-againſt Arundel=Street, near Saint 
Clements Church, in the Strand, Londen. He 


likewiſe gives printed Directions for the uſing of his 
Colours, or prucurcs Painters to work for Gentle- 
men by the Day, if required, 
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